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. based compound as an effective ingredient. • . .. 
CONSTITUTION: This medicinal agent is brought to contain a 
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50,61,62.108 


82 


T . zypaquirensis 


50 


82 


Thymophylla tenuiloba 


50,61.62 


82 


Picradeniopsis woodhousei 


112, 168 


24 


Schkuhria abrotanoides 


35.166 


2 


S . advena 


35.166 


45 


S.multiflora 


35,166 


86 


S . pinna ta 


35,166 


87 


S . advena 


35,166 


87 " 


Gaillardiinae 






Gaillardia pulchella 


108 


2 


Haploesthes greggii 


50,61-63,67.108 


24 


Helenium tenui folium 


35' 


88 


Hymenoxys robusta 


35 


18 


Anthemideae 






Achilea sudetica 


140 


89 


Anacvlus deDressus 


143 


2 


A . radiatus 


7 


90 


A . tomentosus 


162 


43 


Anthemis arvensis 


143 


91 


A . austzriaca 


15. 16 


11 


A . brachycentros 


2 


91 


A.cupaniana 


2 


92 


A . ersula 


16 


18 


A.melanolepis 


6 


18 


A.monantha 


1,6,7 


18 


A.montana 


2 


91 


A. punctata 


2 


91 
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A. punctata var.sicula 


2 


2 


A . saguramica 


13.154,155. 156.160 


7 


A . scar iosa 


7 


91 


Argyranthemum foeniculaceum 


165 


2 


A.frutescens 


165 


44 


A.gracile 


165 


2 


Artemisia . absinthium 


3 


5 


A. arborescens 


3,4.5 


5 


A.austriaca 


7 


2 


A .canariensis 


3 


93 


A.koidzumii 


149 


94 


A. ludoviciana 


149 


95 


A. oriental is 


149 


2 


A.princeps 


160 


2 


A.purshiana 


149 


2 


Artemisia reptans 


149 


18 


A.sieversiana 


3 


93 


A.stelleriana 


149 


2 


A.stolonifera 


149 


18 


A.superba 


141 


2 


A.verlotorum 


6,7.10 


2 < 


A. vulgaris 


6.7 


2, 


Balsam ita major • - 


-149 


96 


Chamaemelum fuscatum 


8.9.16.157 


2, 


C.nobile 


6.7 


4 


C.nobile var . discoides 


7.10 


2 


C . oreades 


143.157 


40 


C.santolinoides 


6.7 


2 


Chamomilla recutita 


143 


2 


Chrysanthemum coronarium 


165 


99 


Cladanthus arabicus 


7 


43 


Colecstephus myconis 


140 


2 


Cotula reptans 


1 


98 


Diotis martima (Otanthus) 


162-165 




Glossopappus macrotis 


131.132,142 


37 


Heteranthemis viscade hirta 


149 


96 


Lepidophorum repandum 


140 


18 


Matricaria caucasica 


143.154.157.160,161 


40 


M . maritima 


6,144.155 


18 


M . maritima ssp . subpolare 


157 


18 


M . tetragonosperma 


143,154,155,157 


18 


M.trichophylla 


8.143,154.157,160 


40 


Osmitopsis asteriscoides 


11,12 


6 


Pentzia suffructicosa 


2 


18 


Plagius flosculbsus 


141 


96 


Santorina africana 


141 


2 


S . chamaecyparissus 


136,129,139,141 


38 


S . pectinata 


136.141 


18 


S.pinnata 


131,132,140.141 


2 


S . rosmarinifolia 


136.137,109-141 


39 
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S . scariosa 
Tanacetum boreale 
T. odessanum 
T. vulgare 

Tripleurospennum decipiens 

T. grand iflorum 

T . hookeri 

T. inodorum 

T.melanolepis 

T.oreades 

T . oreades var . tschihatchewii 

Tripleurospennum sevanense 

T.subpolare 

T. tenuifolium 

T. transcaucasicum 

Libeae' 
Erato polymmoides 
Philoglossa mimuloides 

Senecioneae 
Senecio deppeanus 

Arctotheae 
Berkheya adlamii 
B.angustifolia 
B.armata 
B . barbata 
B.bergeriana 
B . bipinnatif ida 
B . carduodes 
B.cirsifolia 
B . coriacea 
B.debilis 
B.decurrens 
B . echinata 
B . erysithales 
B.fruticosa 
B . herbacea 

B . heterophylla var . raiata 

B . insignus 

B . macrocephala 

B . maritima 

B . multij uga 

B.onopordifolia 

B . pannosa 

B. purpurea 

B . radula 

B.rhapontica ssp.aristosa 
B . rhapontica ssp . platyptera 
B . rhapontica ssp . rhapontica 
B.rigida 
B . robusta 



141 2 

2 96 

149 100 

2 2 

143,154,157 18 

143,157 40 

143,157 18 

143,154,157 40 

157,160 18 

143,157 40 

143,157,160 18 

6,157 18 

143,157 18 

6,143,154,157,160 40 

6,157 18 

108,112 101 

112 102 

,35 103 

50,65,108 28 

50,96,99,108 32 

84-86,88,92 31 

56,94,96,97,99,108 31 

50,56,65,66,108 19 

35:50,61,85,86,108 19 

108,110,111 32 

50,108 19 

50,56.61.62 32 

50,56,61 19 

75,77,78 31 

50,56,65,66,75.108 19 

50,56,62,84.85 - 19 

56,58.62.108 31 

84-87.91,93 31 

50, 56, 61, 62, 84, 8i9 31 

50,56,61.62 19 

50,56,108 31 

20.32,56,65,66,108 19 

50,56,61,62 19 

50,55,56,61.62,65.108 31 

61.62,108 19 

84,86.91 31 

50,56,65,108 31 

55,56,61,62,65,108 19 

56,62,108 19 

50.56,61,62,108 19 

84.85.88.91 18 

50.66.108 19 
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B . setif era 


84,86,108 


B.speciosa 


50,56,65,108 


B. umbel lata 


20,84,85,108 


B.ssp. novum aff . bipinnatif ida 50,55,62.86 


Cullumia bisulca 


18.50,84 


C . decurrens 


35,36,38,50.56.62 


C . setosa 


19,20,28,34,128,129 


C . squarrosa 


35,50.56,61,84,94-99,108 


C . sulcata 


50,56,61.84,108 


Cuspid ia cemua 


50,56,61.62.94,96,108 


Didelta camosa 


50,56,61,62,84,108 


D.spinosa 


56,62,108 


Platycarpha glomerata 


18,35,37,84-86 


Cynareae 




Arctium lappa 


74-82 


Cardopatium corymbosum 


50,56,61,62,68,69,108 


Carthamus tinctorius 


143 


Centaurea aggregata 


112 


C.angustifolia 


112 


C.bella - 


112 • 


C!carduiformis 


112 


C . cataonica 


112 


C . cineraria 


23 


C . cristata 


112 


C . dealbata 


50,108 


C . depressa 


112 


C . indurata 


112 


C . j acea 


112 


C . j acea ssp . angustif ol ia 


112 


C.jacea ssp .j acea 


112 


C.jacea ssp .j acea var . pectinata 112 


C . j acea ssp . raacroptilon 


112 


C.kotschyi . 


108 


C . leucophylla 


112 


C . macroptilon 


112 


C.nicaensis 


112 


C . nigra 


112 


C.phrygia ssp . pseudophrygia 


112 


C . pulcherrima 


112 


C . ruthenica 


14 


C . sadleriana 


112 


C.sevanensis 


112 


C . somchetica 


112 


C . transalpina 


112 


C.uliginosa 


112,144 


Chartolepis glastifolia 


112 


Echinops banaticus 


43,44,50,55,56,61,62,108 


E . chamtavicus 


18,19,22,23.29,30,43,44.50 




55-58,61,62,108 


E . commutatus 


18,19,22,23,29,30.43,44.50 
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19 
19 
19 
19 

31 
18 

18,31 

32 

32 

31 

31 

20 

20 

28.109 
18,30 
18 
18 
104 

2 
18 

2 
65 
104 

2 
18 

2 
65 

18 ... 

2 

2 

2 
18 

2 

2 

2 
65 

4 
65 
105 
18 
18 
18 

2 

2 

13 
13 

2 
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E . cornigerus 
E.dahuricus 

E . exaltus 

E . horridus 

E.humilis 

E . niveus 
E.persicus 

E . ritro 

E . sphaerocephalus 

E . spinosissimus 
E . strigosus 

E.viscosus 



Rhaponticum carthamoides 
Saussurea pectinata 
Serratula radiata 
S . xeranthemoides 
Xeranthemum annuum 
X.cylindraceum 
X.foetidum 
X . inapertum 
Tricholepis radicans 

Mutisieae 
Mutisia coccinea 
M.homoeantha 

1 . L . Zechmeister and J . Sease , J . Am . Chem . Soc . , 69 , 27 
0(1947). 

2 . F . Bohlmann , T . Burkhardt , and C . Zdero , Naturally o 
ccuring Acetylenes , Academic Press , London and New Y 
ork,1973. 

3. F. Bohlmann ,W. von Kap-herr , L . Fanghanel , and C.Ar 
ndt , Chem . Ber . , 98 , 1 41 1 (1 965) . 

4. F. Bohlmann and C . Zdero t Chem . Ber. ,99, 1226(196 
6). 

5. H.Greger,Phytochemistry, 17.806(1978) . 

6. F. Bohlmann and C. Zdero, Chem. Ber. . 107, 1409(197 
4). 

7 . F . Bohlmann ,K.M. Kleine .and C . Arndt , Chem . Ber . . 9 
9.1642(1966). 

8. F. Bohlmann, K.M. Kleine, and H . Bornowski , Chem . Be 
r. .95.2934(1962). 



55-58.61,62,108 

43,44,50,55,56,61,62,108 

18,19.22,23,29,30,43.44,50 

55-58,61,62,108 

18,19,22,23,29,30,43,44,50 

55-58,61.62,108 

18,19,22,23,29.30,43,44,50 

55-58,61,62,108 

18,19,22.23,29,30,43,44,50 

55-58,61,62.108 

43,44,55,56,61,62,108 

18.19,22,23,29,30,43,44,50 

55-58,61,62,108 

18.19.22,23,29,30,43,44,50 

55-58,61,62,108 

18,19.22,23,29,30,43,44,50 

55-58,61,62 ,108 

50,108 

18,19.22,23,29,30,43,44,50 
55-58,61,62,108 
18,19,22,23,29,30,43,44,50 
55-58.61,62,108 
116-118 

112-117,119-122 
112-114,116-118 
112-114 
131,132,143 
131,132.143 
131.132,143 
143,147,148 
35 



50.56 
50,62.108 



13 
13 

13 



13 
2 

13 

13 

13 

13 
18 

13 

2 

18 
33 
34 
18 
14 
14 
2 
2 

18 

106 
107 



9 . R.Atkinson and R . Curtis , Phytochemistry , 10 , 454 
(1971). 

10. F . Bohlmann , J . Jakupovic , and M . Lonitz , Chem . Be 
r. .110,301(1977). 
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40 n. Chem. 694, 149(1966) . 
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er., 97, 2135 (1964). 
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i. Chem. Ber. ,98,155(1965) . 
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97,2125(1964). 
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so n , Phytochemistry . 19,969 (1980) . 
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ter , V . Zabel , and W . H . Watson , Phytochemistry ,18,1931 
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ger.Chem.Ber. ,100,2518(1967) . 
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y, 15, 1309(1976). 
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62). " 
2 6. F.Bohlmann and C. Zdero, Chem. Ber. , 109,901 (19 
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0,1193(1967). 
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68) . 

3 9. F.Bohlmann and C, Zdero, Chem. Ber. , 106,845(197 

3). 

4 0. F. Bohlmann, H Monch.and P . Blaskiewicz , Chem . Be 
r. ,100,611(1967) . 

4 1 . J.S.Sorensen and N . A . Sorensen , Acta Chem. Scan 
d. ,12,771 (1958). 



4 2. F.Bohlmann and C. Zdero, Chem. Ber ., 101 ,3243(19 
68). 

4 3. F . Bohlmann , C . Zdero , and A . Suwita , Chem . Ber .,10 
7,1038(1974). 

4 4. E. Winterf eldt , Chem . Ber . , 96 , 3349 ( 1 963) . 

4 5. F.Bohlmann and K.M. Kleine, Chem. Ber. ,98,3081 

(1965) . 

4 6. F.Bohlmann and C . Zdero , Phytochemistry , 1 7 , 203 
2(1978). 

10 4 .7. F.Bohlmann G.Brindopke, and R . C . Rastogi , Phyto 
chemistry, 17,475(1978) . 

4 8. F . Bohlmann , P . K . Mahanta , and L . Dutta , Phytochem 
istry,18,289(1979). 

4 9. F.Bohlmann and C . Zdero , Phytochemistry , 16, 177 
3(1977). 

5 0. F.Bohlmann and C . Zdero , Tetrahedron Lett. ,2,6 
9(1969). 

5 1 . F.Bohlmann and E.Berger, Chem. Ber. ,98,883(196 
- 5). 

20 5 2. J . S . Sorensen , J . T . Mortensen , and N . A . Sorensen , 
Acta Chem. Scand. , 18, 2182(1964). 
'53. F . Bohlmann and W . R . Abraham , Phytochemistry , 1 
8.1754(1979). 

5 4. F.Bohlmann C. Zdero, W.R.Abraham, A. Suwita, and 
M . Grenz , Phytochemistry , 1 9 , 873 ( 1 980) . 

5 5. F.Bohlmann and A . Suwita , Phytochemistry , 1 8 , 88 
5(1978). 

5 6. F.Bohlmann and Suwita, Phytochemistry., 17, 1929 
. (1978). 

30 5 7. F. Bohlmann and C . Zdero , Phytochemistry ,16,158 
3(1977). 

5 8. F . Bohlmann and P . K . Mahanta , Phytochemistry . 1 
7,1189(1978). 

5 9. F.Bohlmann and C. Zdero, Chem. Ber. ,109,2653(19 
76). 

6 0. F. Bohlmann, C. Zdero, R.M.King, and H. Robinson ,P 
hytochemistry .19, 2669 (1 980) . 

6 1. F.Bohlmann C. Zdero, and M. Si lva, Phytochemistr 
y. 16, 1302(1977). 
40 6 2 . F . Bohlmann and A . Suwita , Phytochemistry .18,67 
7(1979). 

6 3. F . Bohlmann , C . Zdero , and M . Lonitz , Phytochemist 
ry. 16,575(1977). 

6 4. F . Bohlmann and N . Le Van , Phytochemistry .16,17 
65(1977). 

6 5. R.E.Atkinson and R.F. Curtis, Tetrahedron Let 
t., 5, 297(1965). 

6 6. N.R.Krishaswany , T . Seshadri , and B . R . Shama , Tet 
. rahedron Lett. , 6 , 4227 (1 966) . 
so 6 7. F.Bohlmann and M. Grenez, Chem. Ber. , 110,295(19 



(22) 



#i?7-2665 



41 

77) . 

6 8. F . Bohlmann and C . Zdero , Phytochemistry .18,492 
(1979) . 

6 9. F. Bohlmann and N.Le Van , Phytochemistry . 16, 13 
04(1977) . 

70. F. Bohlmann M. Grenz, R.K.Gupta, A. K.Dhar.M.Ahme 
d , R . M . King .and H. Robinson , Phytochemistry . 1 9 , 2391 (1 
980) . 

7 1. F . Bohlmann and M . Lonitz , Chem . Ber . , Ill ,254(19 

78) . 10 
7 2. F . Bohlmann and M . Lonitz , Phytochemistry .17,45 
3(1978). 

7 3. F. Bohlmann and C. Zdero, Chem. Ber. , 104 ,958(197 " 
1). 

7 4. F . Bohlmann and N . Le Van , Phytochemistry .16,57 
9(1977). 

7 5. F. Bohlmann and M. Lonitz, Chem. Ber. . Ill ,843(19 

78) . : 

7 6. F. Bohlmann, C. Zdero, and P . K . Mahanta , Phytochem 
istry. 16, 1073(1977). 20 
7 7. F. Bohlmann, U.Fritz, R.M.King, and H. Robinson, P 
hytochemistry . 20 , 743 ( 1 98 1 ) . 

7 8. S.L.Jensen and N . A . Sorensen , Acta Chem. Scan 
d. ,15,1885(1961). 

7 9. F. Bohlmann and C. Zdero, Chem. Ber. . 108,440(197 
5). 

8 0. F. Bohlmann and C. Zdero, Chem. Ber. , 1 10, 468(197 
7). 

8 1. F . Bohlmann and C . Zdero , Chem . Ber . , 1 03 , 2095 (19 

79) . 30 
8 2. F. Bohlmann and C . Zdero , Phytochemistry . 1 8 , 34 1 
(1979) . 

8 3. A.Castro and C . Castro , Rev . Latinoam . Quin . 9 , 20 
4(1978). 

8 4. F. Bohlmann M. Lonitz, and K . H . Knoll , Phytochemi 
stry. 17,330(1978). 

8 5. F . Bohlmann , C . Zdero , J . Jakupovic , H . Robinson , an 
d R.M. King, Phytochemistry. 20, 2239(1981) . 

8 6. F . Bohlmann , J . Jakupovic , H . Robinson , and R . M . Ki 
ng , Phytochemistry ,19,881(1 980) . 

8 7. F . Bohlmann .and C . Zdero . Phytochemistry , 1 6 , 780 
(1977) . 

8 8. F. Bohlmann, K.M. Rode ; and C. Zdero, Chem. Ber ., 10 
0,537(1967). 

8 9. F. Bohlmann and C. Zdero, Ber. , 106 , 1328 (1973) . 

9 0. F . Bohlmann and K.M. Kleine . Chem . Ber . , 96 , 588 (1 
963). 

9 1. F . Bohlmann , K . M . Kleine , C . Arndt , and S . Kohn , Che 
m. Ber. ,96,1616(1965). 
9 2. F . Bohlmann . C . Arndt , H . Bornowski , and K.M. Klein 50 



42 

e, Chem. Ber., 96, 1485(1963). 

9 3. H.Greger.Planta Med. ,35,84(1979). 

9 4. F . Bohlmann and C . Zdero , Phytochemistry ,19,149 

(1980) . 

9 5. F . Bohlmann , H . Bornowski , and H . Schonowski , Che 
m. Ber., 95 (1962). 

9 6. F . Bohlmann , C . Arndt , H . Bornowski , K . M . Kleine , an 
d P . Herbst . Chem . Ber . . 97 , 1 1 79 ( 1 964) . 

9 7. F . Bohlmann and C . Zdero , Chem . Ber . , 1 03 , 2856 ( 1 9 
70). 

9 8. J . S . Sorensen , B . Ve.T.Anthonsen.and N.A.Sorens 
en , Austr . J . Chem . , 2 1 , 2037 (1 968) . 

9 9. A.Romo de Vivar ,F.Montiel , W.Diaz , Rev. Latinoa 
m.Quim. 5, 32(1974). 

10 0. F . Bohlmann and K . H . Knoll , Phytochemistry . 1 
7,319(1978). 

10 1. F . Bohlmann and M . Grenz , Phytochemistry ,18,3 
34(1979). 

10 2. F. Bohlmann and. M. Grenz, and C . Zdero , Phytoch 
emistry,18,285(1977). 

1 0 3. F. Bohlmann. K.H. Knoll, C. Zdero, P. K. Mahanta, 
M . Grenz , A . Suwita , D . Ehlers , N . Le Van ,W.R. Abraham , and 

A . A . Natu , Phytochemistry ,16,965(1 977) . 

10 4. F. Bohlmann, K.M. Rode, and C. Zdero, Chem. Ber. , 
99.3544(1966). 

10 5. R.Jente.F. Bohlmann, and S . Schoneweiss , Phyto 
chemistry, 18,829(1979) . > 

10 6. F . Bohlmann and C . Zdero , Phytochemistry ,16,2 
39(1977). 

10 7. F . Bohlmann , C . Zdero , and N . Le Van , Phytochemi 
stry. 18.99(1979) . 

1 0 8. P.Singh.A.K.Sharma.K.C.Joshi.and F.Bohlman 
n, Phytochemistry, 24, 615(1985) . 

10 9. T.Washino.M.Yoshikura and S.Obata, Agric.Bi 
ol. Chem., 50(2). 263(1986). 
[0030] 

mwtfMfcLS:? t-tzmm mho ana* m 

[0 0 3 1] 

aSft-efc£0j|&« (E c h i n o p s g r i j i - s 
i i) lC~D^T, *OSBl¥±OJStt««*P^Lfctt 

*7i^R*# (*1. ^2. *3) 



40 



(23) 

43 

6) „ z<D£o&<t¥i$.Mc-o^T(Dm?i. ®.vmm¥- 

[0 0 3 2] &mt Lt©^7i >{fc-&fe©}g14t±, 
froTJ£iFUcW3E$4T.T#fc (D' Au r i a e t 
al 1987, J. Org. Che m. Vol. 5 
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2, No. 2 3, 5 2 4 4) tfH hK»LTJBlft, ffl 

OVTti, $fcff35*tlTV^^ 0 ±I20jK® (E c h 
inops grijisii) ^TSBIISEMtCxE^fc 

[0 0 3 3] 
BR 13] 
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b. CsC-CH«CH 2 



e - Crf-CHjCHjOCOCHiCHCCHOi 



f. £~^G<XpK:H 2 OCOCH 3 

S S OCOCH 3 

g. (fy C=C-CHCKjOCOCH 2 CH(CH3)2 

S ^^ S OH 



h. ^7"^ ^^--Ce^-CHCHaOH 

s s . OCOCH 2 CH(CHj)2 



C^-CHCH 2 OCOCH 3 
* * OH 

j/ £^ C^C-CHCHjOH 

[0034] ±wbc, d, g, hs-easnsfb** ©K»#o«jes*«NU Kfk^ftatf*o«»it 

W\ E c h i n i p sJH«Wte43t^T«*k:«MStift 40 « s TIB*j«^n'feXfc:j:oT»6ti*c 

»3{p6»fce:fcoai/^«bvMt*We*So [0 0 3 7] HITS, *5»H«c«to3{fc^li. TtB-fiS 

[0 0 3 5] ±iBfflffl*affd«bfc»l«ft:tt," *SBH SCI) «*t*tOW*. 
»*««-T* 0 [0 0 3 8] 

[0036] *«wte*v^T*6fc:cn6{t<rtiiarft . [ft 14] 
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[0 0 3 9] (Sf, R.R 1 ,R 2 ,R 3 .R 4 it, H.OR 5 ,(CHR 5 ) 
» OR 6 ,CH0,CH(0R 5 ) 2 ,C0R 5 ,COOR 5 .0C0R 5 .CN.Mfc NR 5 R 6 ,C 
0NR 5 R 6 ,CH=N-R 5 ,SR 5 .CSR 5 ,S00R 5 ,CS0R 5 ,CSR 5 . (CHR 5 ). N 

(CHOR 5 ) ■ R 6 , (CR 5 =CR 6 ). -CR 7 =CR 8 R 9 , ( C = C ) . R 
5 ,(C = C) . -(CR 5 =CR 6 ). R'^U R 5 .R 6 .R 7 .R 8 ,R 9 
it, H,OR 10 ,(CHR'°) B OR 11 .CHO.CH(0R ,o )2,C0R 10 ,COOR 
10 ,OCOR 10 ,CONR 10 R u ,N02 .CN./Nnyv, Jtjtf^i's PO 
(OR 10 ) 2 .NR 10 R" TJls>r—;im. Tib*— 10 

£/K b > R 8 « -COO-C (R 10 ) 2 -OCO^ L;R'° ,R" 
t±H,T;l/^;l/», *B^X(4«^T 'J ;l/ 

SXte^nTD— ^S^Lin.n' {±0,1,2,3 Tfe 
19. m, in' {±0,1, 2. 3,4. 5, 6 T'&S) *f|Bj§{±, 3£ 

[0 0 4 0] ±f2-figS ( I ) Ofc&mt, &%}<D{t-& 
n-feXtcioTtHiT^So 20 

[0041] *&wicmt>%i£smz. Mioito 
[0042] ®tfomum 

[0 0 4 3] ^CT\ *%B^a, ±fg— ®a£ ( I ) so 

Tftmm. mm, wj-^^t,, mmm, mm^E<D% 
^mm-^>±K.{t^m, jat^commmcmnx^?, 
mmv>®.m*fem-z>*><DT*&2> a commit, ±m<t 

[0 0 4 4] 

i\ 

[0045] mmmi 

2-H-Kft7i>2 1 g^^f;l*;l/A75K 
(«T, DMFtBS-T) 5 0mltgiU ziy^y** 

^ts.*v-t msm*& o itmc=-o p y ^ x n 1 tt 

jAA,7cSL «»**ip*, 1 5 3°CT?1 5B#ftaSiJitL 
7i*DVb^57-f-'«IHIl/ft, OR* 9 7 

%) 50 
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[0 0 4 6] TLC-Rf =0. 5 7 (^7"n^H- 
t-;P : n -^\$-V>= 4 9. 1, v/v) 
1 H-NMR. CDC h , S : 0. 88 (2H, 
m) , 7. 0 7 (2H. m) 7 . 2 3 (2H, m) 
H»J2 

2. 2* -V^^—fr- 5-*>>\/#3ri/T)lr-t. F©-a- 
fig 

CCT'^SIT^ POCla 5 0. 2ml^rDMF4 00 
m 1 {crlinLfc^ W&Wi* 1 1 c075Xr3fcttjiA, 

/-fo immimi,rc&, 2, 2* -ff*7i 

>83g 3*© DM F 6 0 m 1 ^jjgiD.U 1 0 tiXT© 

if 6ti/fc«&»*e»*4 1 t-*-fcxn, swkfcsam 

LTO. 5B$raaJ$L7c 0 10%NaOH*iS 
OR* 8 3. 6%) *mco 

[0 0 4 7] TLC, Rf =0. 4 (S&X^/l/ : n - 
x^>= l : 3, v/v) 

1 H-NMR. CDCls. <5 : 9. 70 (1H, 

s) . 7. 57 (1H. d) , 7. 13-7. 29 (3 

H, m) 6. 9 2-7. 0 3 ( 1 H, m) 
HSS0IJ3 

I. l—i?7u*-2 (2. 2' -W7i--5- 

HSS^J2<DBB</feO. 5 5g^CH 2 Ch (10m 
1) tiSftPU OtDTNz (OHHITT*, H^OPP 
h3 1. '9 5gtCBr ( 1. 2 3 g^#0 C H 2 C 1 

2 4 0ml fcS*nL/fc. iSSTlKSE^tc 

i mmm.nvrc'&. iomi **a*s «Mt 

it«%i«r»jaL, t#e.n/cis^c'N++)-> ioomi^ 

OHS*i«L, x^l/T^a— ;l/Tf«IS*b, 

*»7Co 

[0 0 4 8] G C, R t : 5. 5 5m i n 
1 H-NMR. CDCIs. 5.7. 50 (1H, 
s) ; 7. 2-6. 9 (6H, m) 

neap 4 

5-x^--;l/-2. 2' -\£^y^y<D^m 
%Ltik Lft a -t— tr^* 7 x >«r^7t< T H F lemB 
L, -7 8tT?«#L£:a^ n-BuL i§®lDU 

TLCT'SJS©iitTaa*iS36U SlSi^T $ T'Jt 

»s»bfc», MgS04 T'^L, WQMJL>%.J1« 
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8%) %nrc<> 

[0 0 4 9] TLC, Rf =0. 55 (n-^^V; 
T-feh> / =6 : 1, v/v) 

i H-NMR, C D C 1 3 , <5 : 3. 2 (1H, s) ; 
6. 8-7. 2 (5H, m) 

nrnms 

5-7*tr^;l/-2, 2* -tf^^-"7x>c0^ 
W*7x>8 3g^*Bl5 0ni 1 ^~OP77X 

*»taU «««Jc4«FHia»EUfeo Lfr*«. SlSii 10 

CH2CI2 T«U Hz OfcffiSazkTfflW 

«*Mc»bfe«, M g so 4 *a*u-iiabfc«. see 

fitKU gtt«9. 4 6g OR*: 9 0%) *»fc 0 

[00 5 0] mp: 1 12-1 13t 
UVmax=355nm 
MS : M + =208 

IR: 1 6 5 0 cm* 1 

1 H-NMR, CDC 1 3 , 8 2, 5 (3H. s) 6. 20 
9-7. 5 (5H. rn) 

2, 2' -W*7x>- S-AA'^BM^&JS - 

N a O C l7k}SJE4.5m l*100ml Ai75X3H: 

xy2g%g*DU 6 0 — 7 0°C"e2^SiS^^/c o 
*»"Wp#U Na 2 S2 04 2 0 g/Hz 0 
5 0ml ^rAo^, H C 1 7k»ttc6 m 1 T^ttftLfc 
»iBLT=r--;l/F*U>^fe<0*J««*»fco ceo 
4«W* 9 5 %xf;l/7;l/3-^HBfiLtlW»* 30 

[00 5 1] UVmax:3 2 0-3 3 5 nm 
MS * M + =210 

IR: 2 00 0-3 60 0, 1 6 7 8, 1 3 1 1, 1 2 

0 6cm- 1 , -COOH 

1 H-NMR, CDs COCDs ,5:7. 7-7. 1 
(5H, m) (-COOH, CDs COCD3 4u ^ffi . 

5-3- F-2, 2' - tT^X - 5 . 5* -^3 40 
-F-2. 2* -tf^xn;l/^fig 
5-3— F-2, 2 ' -fcf^xx;l/ 
A. ffi|tj£ 

(1) 3£JR0. 6 5 g*x^;l/T;l/3— ;l/3 0ml tcrS 
»U 2, 2-tf?-xx;l/0. 8 gtftt&Snfcl 20 
m 1 £oP77X3tttii^ 0 iiSWLWf), 
ffil3ml (Kfflfcl. 5ml+Hz 0 1. 5ml).* 
JWtaU 2 4^fflft, x^;bZ;l/n-;b;£MEES£L 

fc 0 *o«, CH 2 c 12 T«jtttau. am«*5% 

Na OH7j<rg^T-[E] (2 0ml x2) Mc»Ufc«. H so 
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(^WW) TffilU 5-3^{b^0. 55g 
(|R* : 3 9%) *Sfeo 

(2) CHC I2 ^gi^ btxf ;l/7;l/^-;b^®^X. . 
TiBzWB-WtalMljlKLfcttWs ±1E(D fcra«fcLfco 
iR^te, 3 7 %T^ofc 0 
B. 3^iR«iS 

2, 2* -^x-;b33. 2g*xf;V7;l/3-;l/5 
OmHCgilU 5 0 0miron77X3iCf±jA^ 

OXf;l/7;l/3-;i/2..0 0.m.l fcSftffczia *>SS6 . 7 

g#^roH 2 03 om 1 t&mcmuL, m^smm 

MftLfco ^(D'&y x^;U7;l/:a--;l/*»ES5£U C 
H 2 C I2 -eaa«rttlHLfeo 10%MthU9i 
(150mlx2) tHz O (2 0 0ml x 2) t?ttfct! 

*7j<Mgso4 ■ T»a"Lfc««ttia»«ie 

*U »iSLfc 0 #Wc\ }S»*Wffffl* (10 5-1 
10°C/0. ImmHg) LT^fSMt LTO 5 -3^ 
*ft» (VI) 3 6. 8g OR* 6 3%) ^tffco 

v"J*y;^7A^n7f^77^ (JSffiffi:-^ 
T?»SU m. p. 17 0m§5, 5' - 
VB^mitm (V I 1)5. 3 6g OR*6. 4%) ^ 

(1) 1 H-NMR : 

(a) 5-3— F-2, 2* -lT^xx;UD 1 H-NMR 
X^F;b 

56. 62 — 7. 20 (m) 

(b) 5, 5* -^3— F- (2, 2* ) -£^xx;b<7) 
lHNMRX^h;V 

5 : 7. 0 5 (2H, d) 
(5 : 6. 7 (2H, d) 

(2) g^^^ h;l/ 

(a) 5-3— F-2, 2* -lif-M^X^^ F;l/ 
3 0 6 0, 3 1 00 cm- 1 MiC-HM 

8 5 0, 8 4 0, 8 2 0, 7 6 0. 6 80 cm-' 2, 
2' -e^Xx;b®r|R 

(b) 5, 5' -^3— F-2. 2' -If^xx/l/tD^n 

8 5 5. 7 8 2 cm-'S62, 2' - If ^xx/l/'gftlR 

(3) MS 

(a) 5-3— F-2, 2' -tf^XX;UDMS 
M + 2 9 2 (1 0 0) 

M + - I 16 5(14) 

(b) 5, 5' -^3— F-2, 2' -tr^xx/l/<DMS 
M + 418 (100) 

M + - I 2 9 1(9) 

mmms 

2, 2* -tT^xx/l/- 5 -;**/ — 
(f^xxyb^^^^T/l/xt: F2 0 g.** *y-;l/5 
0m 1 N a BH 4 *SiinU U 
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rcct&mmi,rc^ **/--7I/*«eb*u h 2 o 

•Wfc#Ufco CHz C 12 T*U f§*D«S 

*T»ttj»*iiattjL, Mgso 4 -ewaa«*««L 

fco SfKlc|fttt«ME«£U a^%/2 0. l g OK* 
9 9 96) £f#fcc 

[00 5 2] MS :M + =196 
U Vm a x : 3 0 0-3 2 0 
IR: 3000 — 3500 cm -1 , -OH 
1 H-NMR, de -DMSO, 8 : 4. 5 — 4. 6 10 

(2H, d) 5. 5-5. 52 ( 1 H, t) 6. 6- 
7. 4 (5H, m) 

mmm9 

5-^*7x^;l/-*;l/**^7;l/7*lf F.9- 3 5ml 
4^^5 0mllc»»Lft^ 13m 

—>-7(3A. 4A)*jgjtaU o. 5«ns%«tt 

a 1 9 . 4 g *»fc 0 . 20 

[0 0 5 3] MMl 0 

N— (W7x>-5 — f;W -*^7l/-7xy 

jt*«9 0ftj«»l 8. 7g*^jf/-;l/5 0mllciS 
»U *^T. i»LW6NaBH4 «WnU *M* 

JB^E*JS«*o>«*y-;l/*9*L. H 2 OT/L«aE* 

gt^Lfco xw?chz c 12 tifflu «sa£tB*-e 

M g s 04 -p<e«ufco mmc^ ... 

^Lfcttffl«*it3aLTKEE««U av^aWWttO so 
3ea«BW*» 17- 5 7 g OR* 9 3 %) £rf#/Co 
[00 5 4] MS :M + =189 
1 H-NMR, C D C 1 3 , 5:4. 0 ( 1 H, bro 
ad), 4. 46 (2 H, s) , 6. 6 2-7.1 (8 
H. m) 

mmmi \ 

N - tf^xx y f>7^ U ><D-&/£ 
Af^XX7l/#7l/4?4^T7W ? l: K 5. 0 2 4 g^V-l? 
>4 5m nc«»bfcS. 7-U>2. 4ml*»iPb 
T8 5rTil«tT2 4«FM»J¥b^o ^>-tf> 40 

SISLftft, XEiitL, BAWI6. 9g«»fc 0 
[0 0 5 5] 1 H-NMR, C DC 1 3 , 8 : 6. .9 7 ^ 
-7. 33 (10H, m) , 8. 44 (1H, s) 

mmm 1 2 

N — (2. 2' -W7x^-5-f;l/) -**As-T 

N-If^xx y-rVT"- U>6. 9g^^^/-;l/2 5 
OmltSSU Tk^T, WLft#6NaBH4 «S 

LfrSflL B^K«arF©^c#y-;l/««*U CH 2 so 
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C 12 -cfflttJLfco ^^*fc*B*T»a**ifH» 
U MgS0 4 T?»g«Lfco #^T\ *a»Lrctta«* 

6. 4g (JR*9 1. 60 %) £f#fc 0 
[0056] MS :M + =271 

1 H-NMR, CDC la . 6:4. 49 (1H, N 
H, broad), 4. 80 (2H, s), 6. 69- 

7. 2 6 (1 OH. m) 

mmm 1 3 

[N- (2, 2* -lf^7x^-5-^;l/) 
;W -2. — r ^ 
If fx-;^;«*^7;I/T t: K 5. 7 g *^>-«f > 6 
0ml«(KU ^<Dt2, 3 - :/n If ;l/ 
T^>2. 3mlSSiDU 8 5 XT* SBMKBHELfco 

g *ntco 

[0 0 5 7] MS : M + =2 6 7 

1 H-NMR, C D C 1 3 , 5:8. 3 ( 1 H, s), 
7. 3 3-6. 9 9 (5H, m) , 3. 9 7 ( 1 H, 
m) ,3.77 (2H, m) , 3. 70(2 H, m) , 
2. 5-3. 3 (2H, broad) 

mmm 1 4 

CN- (2, 2' -lf^7x>-5— ()V) -^^ 
710 2, 3-^t: Kn^^/o tf;l/7^>0 £>^/3c 
Hffiffll 3©£J0£«J9. 2g^^y-;l/5 0mllCg 
iOU *^T, IJ$LW6,.NaBH4 *«taU 5t 

;i/"eai%»ffli/, *!S7j<-eftaiffl*}fici^b. M g so 
4 T$a*Lfc 0 SEEiSiRSU h;l/x>2ml^ 

tta«J^J7. 9g OK* 8 5%) ttmtco 
[0 0 5 8] MS : M + =2 6 9 

$mm 1 5 

rcHop7^^n«r^jsu -o<Dii4rttc*n^_nH 

2 S0 4 (ag) (20%wt) tNaBrOa (a 
g) 9g*ftii/u^ 0 *^T. 

1 5.gf*7x>kH0AC*aiDU fflfitfl 0°C1^ 
Tlc&ofdg, H3>o < t) £tufBH2 S04 (a g) £N 

a B r 04 <D7jcjS«?*»Apbfc f T&iffltf 1 BJBB&frfro 
/Co S/iS*^^c»LV><D"PN a C 1 ^iStAhfeo 

h 2 so 4 <DSinafea#j7»*pfeo ss^K/iS 
h 2 ci 2 *75X3rtkitta^iB*s«K*»mL 

fco Na 2 S 2 03 
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[0 0 5 9] bio : 33-4 It 2-7nm7i ' 

510:7 6-8 0^ 2, 5 -^nW7x 
■TLC, R f : 2-^dW*7i> : 0. 72 (n- 

2, 5-^D*W7x>:0. 7 8 
1 6 

^-ft7x>^l 10 
fe«»TH^fcffi«L;fc2 5 0ml£OP77X3(CM 

g i. 2 4 g*ft&A/c. HocDp^^n^nsaw*, 

[0 0 6 0] *P«flsj|»7», N 2 «»7773ftl«:i 

K7^x-f;biS»i: K7<x-f;l/3 0mi *iBid 
U SS-fcHMatk-r*— WOMe I i: — ^SSfi^D 1 2 * 
7^XnrtfcftiiA>/e«, KJ>o < t) 2 -7oW*7x 20 

[0 0 6 1] -7?. »ISHOP75X3kBli;»a8Lfe 
2tDm 1 HOP77X3IC, NICI2 0. 07 gi 
F5>fx— T71/4 0m 1 fc 2. 5-v f 7om7x> 
5. Og*tti&A/T\ ■ S6fc, ffiiLTfcV/c^Uxt 

ft. 75^b«3k}Srt^AnT 2N HC120ml^ 

so4 t?«*u hplc. ftmrnm cr^h^^y* 

ftmmW)tirZ>) t?£ttl/, m • p • 9 4-9 5tTfe 
Sg» 01**9 3. 8%) *^fe 0 
[0 0 6 2] HPL"CHW*ft 
: RP-1 8 (Merck) 
: 1 . 2ml /m in - 40 

:CH3 CN:H2 0 = 9 0 : 10 

rnwmm 

If^^xV : 2. 9 9 
^-f*7x> : 4. 3 4 
fh7^7x> : 1 2. 6 6 

nam 1 7 

2-*;V5;V-*«f*7xyi: 2, 5" 
-^-^7x>^S 

DMFfc: 1 5m 1 fcPOC la. 1. 03m'l*50ml 
E0P77X3tc:fl:3i^ N2 5ifT, St^HIIKJ? so 
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Lft8> ?-W7x>/DMFSS2. 4 8g^ffiiP 
L**6. 7 0 - CS-ejtaJ»Lfco Winft«S57SL 1 1 

U ^od^;1/A 10 0ml ^SiDbtftliiL, MgS 
04 Ti(ll»i4)aiLft„ #^T% «jftUft«U*«K 
EESttU ^y^;l/*7A*n7h^77^- (r§m 
j£ : "?rnn-*;l/i : n — ^^>= 2. 8) TiFWKU 
m. p. 1 4 1 — 1 4 2 , CT*fc£2-slvI/5/l/-#-7 t 
X-71/ 1 . 9 4 g (IR*S :74. 2 %) £rf#fc 0 

[0 0 6 3]-^ ^na^/l/Ain-^Ify:!^ 
xf;l/= 19 0:5: St^SaiKffl^Tm. p. 
2 19-2 2 0tt^2, 5" ->^/lx^/l/-£-?- 
xx/bo. 1 3 g OR*: 4. 3%) *f»fc 0 - 

[0 0 6 4] HPLCiMft 

:MeOH:H 2 0=80:20 
^52 : 1 . 0ml /m i n 
: RP- 1 8 

2-^^;l/-^-ft7xy: 1 0. 3 4 
2, 5" -^fv;R;l/-^ft7x>: 6. 5 4 
UVX^h;V: 

2 ~^;l/^;l/-^-^^x> A ma x : 4 0 0 n 
m 

2, 5" ->^;l/^;l/-£ -7^:7 x > Ama x : 4 
1 0 nm 

1 R 7.^*7 b)l : KB r 

2 -^VS^-^-ftTx^ - 
[0 0 6 5] 

CIS 15] 

o 

1 6 4 9 cnr> -t- 



2 9 3 0 cm- 1 -C-H « 

[0 0 6 6] 2. 5" -^/l/^/lz-^-^^x^ 
(07) 
[0 0 6 7] 
-Htl 6] . 

o 

1 6 4 9 cm- 1 -C- WW 

o 

2 9 4 0 cm- 1 -A-H WW 

[0 0 6 8] 1 H-NMR X^^h;b CDCI3, 
S : 

2 -*;l/^;b-*-7^-:7x> 

9. 8 4 (1 H, -C-H) 
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7. 6 7 (1H, Ha , d, J 3 4 = 4) 
7. 2 5 (2H, Ha " , 5" , d, J =4. 5) 
7. 2 1 (2H, H3' , 4. d, J =4) 
7. 0 2 (1 H, H4", t. J =-4) 

2, 5" -^;l/^;l/-^-^7x> 

9.8 6 (2H, 2-C-H) 

7.6 7 (2H, H3, 4 " d, Ja 4 = 4) 

<S:7. 30 (2H, H3 f 4' , s) " ' 

6 : 7. 2 7 (2H, H4 3" , d, J = 4) 

MS: 

M + : 2 7 6 

2, 5" -^^;l/-^-f*7x> 
M + : 3 0 4 

mmm is 

z-T^fy-z-?-*? 3.yh2 % 5" -s^r-fe^i/ 

-^-Wx>0^-ft7x^4. 96gti 
7k»K2 5m 1 £:5 0m 1 ^^Xnfctt&A/T. K 

i i otistm&u 8 5%y^»8«*aap.u 
Silt, ijiigbfc 0 h 2 0T»8fl»*Hci£U 

*BER»Lfc«, ^Wy;b*7i,^D7h^77Y- 
E t OAc : n --\*^>=2 : 8) Ttt» 
U «2-7W;V-*-f*7x>'*S, £&£*n 

©J^ttS** (m p : 1 7 5 - 1 7 6 °C) *f#fc 0 2 , 5 
-y7t^;I/^-ft7x^CO^TMlt*f^. 

[0 0 6 9] 
HPLCiMft 

: RR - 1 8 
jftBi : 1 . 0 m I /m i n 
JStttfM :MeOH:H 2 O=80 : 20 

2-7tf;i/-^-f*7x> : 8. 68 

2, 5""S?7-fef;V-?-f*7x> : 7. 3 2 

16 7 2 

16 16 

12 2 0 

14 2 5 

[0 0 7 2] HPLCSMtt 

:MeOH:H 2 O=8 0 : 2 0 

: R P- 1 8 

: 1 . 0ml /m i n 
»Bl&H : 2 . 3 4 m i n 
^7]<tcNH4 P04 *SfetaU WHS*IW!l/fto 
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TLC, Rf : 0. 6 ( 2 -Z-te^W-^-^^x 
» , 0. 3 (2. 5" -^7-fe^-?-f*7x 
» (»»x^;l/: n-^it>=l : 1. v/v) 
UVX^Mb 

2-7W;l/-^-ft7xy Ama x : 

3 9 0 nm 

2, 5" -y7-fef;l/-*-f*7x> Amax: 

4 1 0 nm 

2 -7tf/b-^-^7x> 
10 I R7^^ 

2-7W-^-^7x> 

I R (KB r) :3 1 3 0, 3 0 0 0, 1 6 5 0, 1 2 
7 5. 7 9 2, 7 1 1 cm- 1 

1 H-NMR, CDC la , 8 : 2. 54 (3H, -C 
Ha ) , 7 . 0 2 ( 1 H, m, H4") ; 7 . 10 (1 
H, H3 M , d, J =3) , 7. 13 ( 1 H, H4. 
d, J =3) ,7.20 (2H, H3' . H4' . t, 
J =4)", 7. 2 5 (1H, H5", d, J =3), 
7. 5 7 (1 H, H3, d. J = 3) 
20 M S 

M + =2 9 0 

mmm 1 9 

a - ^-fx-;I/7 5 V jVm<D&& 
2-J^;l/5;l/-*-^*7x^0., 2 7 6 ghvn>^ 
0. 2 1 2 g te^U^> 1 m 1 tUVi^y 1 0m 1 * 

3'omifte77Wfcfta*, w*ba*6, 

IWlftt, S«ffl*«*H2 OfcttEU «HC IT 
■Wkbfcffc S»T, 3»nUWbTiBl-r*cl:li:J: 
30 DjMMSOigtff, H 2 OTKBS*Hs»U'«fflte 
9 5 %xf;l/7;V3-;PTflg 0 a 0 f§ CtC 
■«k 0 *»fe<D»-:Rfi{* (m p : ~2 3 7 - 2 3 8 °C, OK 
m : 7 8.6%) *#fc 0 
[0 0 7 0] U V : Ama x : 3 9 5 nm 
I R (KB r) : 3 2 0 0-2 3 0 0 cm- 1 OH 
[0 0 7 1] 

05 17] 

cm" J C=0 

cm' 1 -CH=CH- 

cm- 1 -C-0-" 

cm^ 1 -OH- 

[007 3] 1 H NM R, de -DMSO, 5 
P MR (DMSO) 

6. 13 (1H, -CH = CH-COOH, J = 1 6) 

7. 1 (1 H, H4" , t, J = 4) 
7, 3 (1 H, H4, d, J = 4) 

so 7. 3 7 (3H, H3' 4' 3" , m) 
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7. 4 8 (1H, H5", d. J =4) 

7. 5 6 (1H, H3, d, J=5) 

7. 70 (1H, -CH=CH-COOH, J = 1 6) 

MS : 

M + = 3 1 8 

mmm 20 

2 -^;^;l/-^~^7x>0. 2 7 6 g£rT-tr r-> 
5 0m I fcljSWU *©iaft£ 1 5°C{SLlcUi$ls%:tf 
6. ifeOC r 03 /Hz O/Hz S 04 (CrO 

3 0. 9g£Hz 012ml£ilHz S Oa 0. 2ml 
fr6*«) *«>o< OfcifttaU 4B#IHEJfc**fc», 

*^TH2 0. 5 Om I *iSftOU 'ttl8ftl*»3flbTW 

»u m. p.-tfaabtto^iJSftrsomg 

OR* 5 1 %) «ff fc 0 

[0 0 7 4] U V : 3 4 0, 3 6 5 nm 

I R (K B r) : .3 2,0 0-2 5 0 0, 1 6 6 4, 1 4 

3 5, 1 2 6 3 cm- 1 

MS : 

M + =292 

1 H-NMR, de -DMSO. 6:9, 9 (1H, 
s) . 8. 0 3 (1H, s) , 7. 5 2-7. 6 8 (6 
H, m) 

<5, COs OD : 7 38 (1 H,""s)~7 7. 4 7 (1 
H, s) , 7. 5 2 (1 H, s) , 7. 7 1 (3H, 
s) , 7. 8 9 (1 H, s) , 9. 8 8 ( 1 H, s) 

mmm 2 1 

o-?-ft7x>'4. 9 6g^bn^i:|pio 
*&«te»ttU mi&T, NBS3. 7g^o<5i: 
jSiDU 1 6«pmS/S«^c», 2 0 0ml Hz 0€r» 

CD^COH^N a z COs 7j<iSi/*pn*;l/A-n 
-^U-^SfefiLv m. p. #1 3 7-1 3 8tT 
*SJttM>tf-ttttii (IK* 8 2%) *»fc 0 
[0 0 7 5] *MI2 2 
a - * -^x - ^ ^ / -;I/<D-&iS 

2- ^I/^;I/-^-f*7x>0. 5 g^THF 2 0m 
1»C*»U SST, a»L&^6. NaBHUO. 0 

3- 4g*j»niLT2«flH£*S*-efe». 2-*/l/5;l/- 
*-f*7xytf4ffl4<4oW5H2 O50ml^r 

M g so 4 t»<e«LTiiaLft«. ira«tt^arau 

m. p. #15 1-1 5 2T}Tfe£i£»feoaWM&5fc 
OR* 5 9. 7%) ^fffco 

[0 0 7 6] TLC, Rf = 0. 2 ( n > : 2 

nn*/i/A 1 : 1. v/v) 
HPLCSft&ft 
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f§££i?& : 0. 8m l /m i n 
: 0 . 8ml /m i n 
ii^yLs :RP-18 
»S«fH : 6. 8 6 m i n 
MS : M + =278 

A m a x : 3 5 5 n m 
I R (KBr) 

3 5 0 0-3 0 7 6 cm- 1 -OH 

10 3 0 6 1 cm- 1 C = C-H, 2 9 5 0 c m" 1 - C H 

2 — 

1 0 6 0 cm- 1 -C-O-C- 
1 H-NMR, de -DMSO, 6 : 4. 6 0 (2H, 
d) , 5. 5 2 ( 1 H, broad), 6. 91 (1 
H, d) , 7. 0 9 (1 H, d d) 
7. 15 (1H, d) , 7. 20 (1H, d), 7. 2 

4 (1 H, d) , 7. 3 1 (1 H, d d) , 7. 5 1 
(1H, d) 

mmm2 3 

20 X^/l/— a -^-^-^-^x>-^ 7^;l/0^^c - 
2-W5;l/-^-ft7xyO. 3g^50ml£ft 
7^xntcttii», i^;l/T;l/=i-7i/*«ttii:LTjfita 
LfcfiL ^rS*. «#bft*^6, NaBH 4 0. 0 4 1 

7hy77^-T?»BL (*W»: E t o A c : n--\ 

*v>= i : i9), s£/a»*»fco mmc tuu 

30 ^;l/A/n -^t^f)BIS B H B bTMfiW^@ 
WSiefi'dn. p. =7 6 — 7 7t, IR*4 1 %) 

[0 0 7 7] IR (KBr) 

3 0 5 0 cm- 1 C = C-H, 2 9 7 1. 2 8 5 2 cm 
- 1 -CHz CHs 109 1 cm- 1 -C-O-C 

1 HNMR. CDC 1 3 , 6 : 1 . 2 5 (3 
H, t ) , 3. 5 5 (2 H, q) , 6. 8 7 

(1 H, d) , 6. 9 5 — 7. 1 (4H, m) , 
7. 15 (1H, d), 7. 20 (1 

40 H. d) . 
MS 

M + =306 

M* -OE t = 2 6 1 

mmm 2 4 

2-^7y-a-^-Wx> (a-T-CN) t 
2, 5 W -^>7/-a-^-W7x> (NC-a- 
T-CN) 

o-Wx> (o-T) 0. 5 2 gfcftfckCHz CI 

2 tcrgpu n 2 mmuT, js^orsT^SJurco 

50 #:^T\ 1 0MWnnX;^>8^V^7*-h 
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0. 3g/CH2 C 1 2 3mI»i]DU 1B#RB8H$L 
tcik. DMF 0. 2g/CH2 Cl2 8 m 1 &mh\\ 

^S*fc».'S*6««1lf***fc:«ftU C Hz CI 
2 TfflttJU MgS04 ?»ffl**«*Lfco 

^VTiSttJU aTO. 0 3g*S, ^Cn-^U- 
> : R8xf;l/= 19 7: 3fiSttiU m. p. #11 
7-1 1 8m^i6£0a-T-CN0. 2g (IR* 

4 1 %) ^tc n -'vHt>' : Wfex?-;l/= 19 10 

0 : 1 OTiSHJU m. p. #2 0 8 — 2 1 OttfiS 
»fifi*«(ONC-a-T-CN 1 5mg (IR^3%> 

[0 0 7 8] HPLCiMft 
rgtB^ : MeOH : Hz 0=8 0 : 2 0 
ffiM : 0. 8m 1 /m i n 
Jj^R : RP 1 8 

»BB?lifl : a - T - C H : 1 1 . 9min 
NC-a-T-CN: 7. 8 6 m i n 
UVX^h;l/ a-T-CN : Ama x : 3 7 5 nm 20 
NC— a-T-CN : Amax : 380nm 
IR.(KBr) : a-T-CN : 2212. 3c 

ITT 1 

CN-a-T-C N : 2 2 1 4. 3 cm" 1 

MS : a-T-CN :M + =2 7 3 

CN-a-T-CN:M + =2 9 8 

TCL, Rf :a-T-CN = 0. 5 (n~^^> : 

ffl^x^/H : 1, v/v) 

CN-a.-T-CN = 0. 2 

1 H-NMR, C D C 1 3 , 8 : a-T-CN : 7. 0 30 

5 ( 1 H, d d) , 7: 12 (1H, d) , 7. 1 1 
(1 H, d) , 7. 1 8 (1 H, d) ,7.21(1 

H, d) , 7. 2 8 (1H, d d) 
CN-a-T-CN : 7. 18 (2H, d) , 7. 26 
(2H, s) , 7. 7 1 (2H, d) 

mmm 2 5 

th^AO. 2 5 gfc^x^/KF/l/3--;I/2 Om I 
*5 0'minopAjiS75X3fcftii*. th'J^A^ 

*r^T^i/^< LT#e 4 Aeix^n.^— ^*es«7X 40 

Lfc»g?a:^;l/4m 1 *j»taU »fflT 1 5»H8I»L 
fc«* *S>o < £ 2 -^;P = ;V^fxz;l/tf©Rffii 
^;W§&1 Oml SiSiDU 5 O e CtiL£T*iimisrc'&, 

B83ml*iBiPU ^Ufctt»*a^te»» 
U 3 0»W«»bft», *3 0m 1 Blfcx*- 



f£:p&x5M/: n >= 2 4 8 : 2) , Hfttf 
#4>Btt*l. 1 1 g OR* 8 1 %. mp : 6 0-6 1 
°C) fc»fc 
I R (KB r) 

3 0 6 0 cm" 1 ^§J5£ C-H 

3 0 00, 2 9 5 0 cm- 1 -CHz CH 3 
1 7 0 3 cm- 1 C = 0 

1614 cm* 1 -C = C- 

1 2 0 8 cm- 1 -C-O-C- 

MS : M + =2 6 4 : 2 1 9 (-OE t) 
1 H-NMRV CDs COCD3 . S : 1. 2 7 (3 
H, t) . 4. 18 (2H, q) , 6. 17 (1 H, 
d) , 7. 0 7 (1 H, t ) . 7. 2 1 (1 H, d) . 
7. 3 1 (1H, d) , 7. 3 3 (1H, d) . 7. 4 
5 (1 H. d) . 7. 7 2 (1 H, d) 
§gSB0j2 6 

?-W7i>2. 3 3 g*iafitti:n>'r>-9--*ffi 
DttttfcHOP!7^X:3lc{±&2* N x^;l/7;bn-;b7 
OmlTSKLfto Lfr5», I2, l.'lOg*»B 
bfcx^;l/7;l/3— ;l/2 5 m 1 *ti>o< t) i:77X^(: 

SfiPUfco^^HiOs a. 4.7 gfciSJWLfc*. 
»«i m 1 *:75x=ifc:*bnu ififitf3 oricfifirr 

nfcHSit»ft«r»ffib, E t OAct«l/co 

SS*Btt*LTm. p. 14 6~14 8°CT^§ 
lfl»l. 8 2 g (iR* 5 1. 7 %) ,«r»fc 0 

[0079] $mmz 7 

2. 2" -Wt7x>- 5 — r;W -xf^fx-' 

tr^xx/l/^/l/^^T;!/^^ KO. 9 7 g^r^^X^ 
tcttiA^ X^;l/7;lO-;l> 10ml TiS8?U fc®T* 

^<£>Sfi*5~i o°C{c:*ii$L*#^, 2-z-b^;b- 

ft7i>0. 6 2ml«riSiDU StCKOHjSffi (K 
OHO. 5g. H2 O lmlRtfxf;l/7;l/3-;l/5 
ml*6ft8) *iP*.fc«L 1 O^aMs-rscfctecfc*) 
1SfeO^ B e H ##rmbfc (T.LCTJE«i»7*«B) . * 
<D'&, fi«S*«*}«]K«fc:— WSWIUteo SB. 7k 2 

;l/*>6BHSilLTBW*Sl 1 . 33 g (iR*8 6. 

1 %) £f#fco 

[0080] m.. p. : L2 9- 1 3 01C 
M + : 3 0 2 
USStflJ 2 8 

(2, 2' -lffxx;l/ (ft7xx-5-;W -xf 
x;l/^r h 

T-tr>;l/lf ^7 x V 1 . 0 5 2 g £rx^;l/7;lo— ;b 
3 5ml«BU Sfi02-f*7iy*W^7 
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/l/f fc: FO. 6ml *SaraU $ftfeO?g?&£:t# ft Q # 
V^KOHM (KOHO 0. 5g£rHz O 1ml 
Mxf;l/7;l/3-;l/5m 1 fc«»LTf#fcigiBD SrS 

2- £ft 0 EJS^^fcfc** S6.te2-*-*!7 
x >^;l/t^^7;Vft KO. 1ml £:8s*JD LTiSW 
^«»Uteo TLC7S«jR7*BBLfta, SJC^Sr- 

xf;V7;^-;^^gjeiltm. p. 13 5—13 10 
2g 0R*8 4. l%)^rf#rc 0 

[008 1] MS : 
M + =302 
*S&#J2 9 

(2, 2 ' -if^7xy-5 — r;b) -if- ;i>p- 

*;l/5/l/-£f t7x> l . 9 4g*xf;i/7;V3-;l/ 

)]/*rYi/\. 3 6gtt^ J»J— ;l/F*U>^ftO» ... 
»«»«io #^T\ *o<-t)tH2 Oi:xf;b7;^- 20 
;Wc»j»bfcKOH l g*»inU «fi©««*»fc 

*BUBUTJifc*«, ««LfclBll#fi»Tlftf»i»L 
/Co. &^T\ »7k*linAT7W!¥S«;*fTofe«. K&2 
ml'^AP*. ^— ;l/K*U^feoaJH(fc*»a-b, i 
f;V7;l/3-;l*6B»»lTm. p. #2 02-20 
5tTfe§gWKlO. 5 2gtffft. 
[0082] MS : 
M + : 3 1 2 30 
gifiS^J 3 0 

trf x-/i/ (3-^h^y-4-tKn^>-7x- 

3- * 4 - t.Fn*^-^>X7;l/r t F 1 g 
£3, 4-^fcFa— 2H-£f >*:7^X:3lcffci& 

p-^f/K>^yx;i/*y8o. -2g*saraU 
»J$LT5«S*ft. E*»7«* Iff >*S*U x 

1. 2 2 g*iP*. 2£tCKOH7j<?g?gO. 4g^o 
< 0 £StfPbft 0 RJSR7*, ^7j<2 Om 1 StfPLTiP 40 

*»*EB*fifv\ EtoActaajbfto *w a 

a««»BKSU av^WRftftfe *tl«n-^** 
>tcotfft 0 S0s S^8ftMfiteaoft^tf>18«* 

*v^««*»5i»bTmi:"<raa»Ji:«aLfco 

h^77^- GSttiffi: E t OA c : n-*\tt>=* 
l : 1 9-M : l 5-»l : l 3) "PfllBUfto afttcJR 
.»fcH#*OS»*e£U E t OA c#6IW8*LT 
m. p. tfl 6 6-1 6 81CT*a&SSWft0. 2 4 4» so 
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ft. 

[0 0 8 3] MS : 

M + =342 
§IS£#J3 1 

fxx;b (f*7x>-2-^ f;W -xf x;l/>5r h 

2-7-bf;W7x>l lml W7x>-2-A 
;I/tf?^>7Vl/f t: F 1 lml *7^X3Jcftii», xf 
;I/771/3— Om 1 *»ftPbft», *?TF, 6 0%K 
0H*8»4ml*«)o<DkttXU HJWteWflfet* 

Hf**»fto c©H*4xf;l/7;l/3-;WcS«¥LTS 
ISflOiMCioTni. p. tf9 5W*S«afl9. 0 
8 g^fffto xf ;l/T;l/n— ;l/JC»»av^ao^»*«H 

■**«aiTmp#2 4 8°CTfe^av^*tt^ B B 0 ^# 
fto fflt«HLft. 
[0 0 8 4]^35£WJ3 2 
5»fxx;l/7if.'J;l«0*« 

■3>f>-9— fcNz ft»/X;l/t«Dtt»ft5 0mir- 
op^^^ntcs-f *7x-;l/-*;V**s/7;l/f 
F4. 2m U 7n>S9. 4 g*tt&#. ££>tctfU 
^18ml fc^-fr*: FntfUv^O. 3ml^^*P 

»bft». 1 2 0^ffilc#»S*, 1 OiMBWIt** 

jtt4>Sfhk. x-f;VtilHC 1 1 Om 1 «BHf— * 

-maxu at#& »««*fc*ftbfco x 

-f;l^«TOj«»**i6, *tUM*i©J«»fc«6fc:x- 

f /i/SWrauftiteHu «miR*±iEx— f ;i/$w<dj« 
»t*flfu M g so 4 *«Bni/TiaiLft«, mi±m 

ttU Si^x^l/7;l/n-M^S^LTmp^ 1 
4 8^T***««<D«-«tt»2. 4 9 g^rtffto S$ 
OSKfrtt, aifc*HIbft. 
[0 0 8 5] HSS^J3 3 
2 - Iff xx;l/T ^ i; ;l/^(D^J58 
n^f yf-tSftffJffil&yXMKDWJ/cS 0m 1 
roP77X3fc*;!/5;lr- Iff t7x^3. 8 8 g £ 
vny|4. 1 6 g*ftii*^ «6fci, tf 1 5. 
5ml i:, 'N+U'tKPtfy^l. 4g*ffiiPLft 

->U3->'»JS?9 0 c CffiteftIJ»U 2«NIM»*l/ 
ftffc 12 0tffifcffiBS*, 1 0#M»8KS*fco S 

*fc»HC 1 4 0ml «r*fti:lM4ftffli:LT^APL 

fto ^©«fe©H«*WRU 7*h>-w«*Lft 

W-T*»Sbft GStttfK: n-^>:7th> = 
5. 2) o Ctlte<fet)«AT»M*©2-lff x-;l/7* 
U;l/K (m. p. : 1 7 5°C, M* : 2 3 6) 2. 9 5 
gk2-lff xx;l/xf (m. p. : 
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2 0 7*C, M + : 2 8 0, 2 3 6 (M + -COOH) 
0. 1 6 g*f#fco. 
[0 0 8 6] 3 4 

(^7x^5- f;lO -4-t: Kn4^>-4-^ 
f;V-^yfV- 1 -:*>-3<D^j£ 
*;b^7lx-lf^^xV3. .9 2 g*77X3(Ctt^ 
fcm, ^6tcoi^;l/7;l/3— ;l/3 7m 1 *iSSPLT*n 
fcJSJWLfco #^T% 3-fc Kn4 1 ->-3-^^ L ;l/-2 
-75/ >3m 1 *jginU 1 S^ffiT^^XncDrtS 
«l*a^Lfeo *<D», 6 0%KOH7jc»?S5m 1 *«> 10 

o < k> t MM?* ctiz&i Rfta&£m<Dm&& 1 7 r 

: 1). fr&HJBSLTm. ptf9 2. 5tT 
d&Sffi*Tffi»€OJiea 5 . 1 2«»fe 0 M + : 2 7 80 
[0 0 8 7] HS&0IJ3 5 

(tf^^-7x>- 5 — <)V) Xf-/^f;l/^ h >CD^ 
A ...... 

^l/^^-tT^^x^S. 9 3 g^r^^bT/lo— ;V 20 
5.0m l IlS»U ZZlCT-bbZ/Zml&muLrco 
«&ftfc«A*<D»**l 2^flrtCj«#Lft#&, #«! 
Lfc4 5%K0H*»«a»W*«>o< DfcWftrTSCi: 
fc «fc t>S*W l 7 "CfcJJfU b*^feHf**^A,?2/u*f 

au/co *©ftfe«ftfr6«ftte«fkbte. sis 

*T«, *D*^b"-t*ttT*B»0<tfetta (m. 
p. : 2 0 4.t) 2. 2 3 g*#fe„ flMHB»tt, BOfc 
fillfto M + : 2 3 4, 2 1 9 (M + -CH3 ) o 
[0 0 8 8] HfiS#lj3 6 

(tf^7x>- 5— T;W xf-;l/^h*^f-;l/ 30 
- if f 1 7 x ^ 4 g ^xf;l/7;l/3- ;M 2 0 
ftOLfc^ ^<Dfijg#l 6 , CfcltWrLa*<6, 5 0%K 

SBtaLfclk *7A^n7h^77^- (Sttitt : 40 

n-^1f>= 1 : 19) TfBSLfco Ifet 
JW^JtfelSII Cm. p. :7 4t) 1. 8 8g$ff 
fc 0 M + : 2 9 4 , 2 1 9 [M + — CH (O C 
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H3 ) 2 ) 

*8S#J3 7 

2 -T^^-JV- 5-3— F^7x>^S 
ftfek»»15. 6 7 gfc8 5%U>*1. 0 2g4fi^ 
Lttte, 80°C*T^n^L. fcfckftKl 5. 03gtc?g 
fl?Lfc2-3— Kf*7xV2 1 . OOg (0. 1 ■=& 

U 2WfflBKtiS**fco KJSSL K*Sil****2 0 0 
mUCliiU NaHCOa T?*fflLT£j«L;teHf** 

»iku 7K2 om 1 m^Lfco mmc, khk*mee 

ft»U n-^f^^S^LTm. p. : 124 
TC-12 7t?*4S»*lBaiO. 12g(45PM 
0. 16%) £rf#fc 0 

(1) 1 H-NMRX^ h?l 

81. 15-8 7. 2 6 (2H, m f H3 f "'H4) 
8 2. 4 3-62. 49 (3H, s, ~C-CH 3 ) 

(2) I R3ftlRX^ 

1 6 3 0 cm- 1 Ar-C- WSL 
.1 3 5 0, 1 3 9 0 cm- 1 -CO-CH3 ®iR 
8 0 0 cm- 1 3L>WVL 

(3) MS : 

M + =2 5 2 (1 0 0) 

M + -CH3 =2 3 7 (6 9) 

(4) R.fl: 

0. 5 3 (n-^**>/0ft*x*7l/=3/l ctD) 

5-T^jV~ 2, 2* -e^JL— Vl/atfS, 5* 
7-tr^;l/-2, 2' -If^xxjl/OA* 
tr^7o:>2. 4 0g (0. 0 1 3^/W *^7jcRK 

8 5%U>»6a*jSaraU 5«flBS«Lfcp SJS*?7 
JEJis:ffl^««*2 0-0gJc:«au lB*H«#Lfc 
£/abfcHf**iMKU *tl*3RH (14 8V 

0. 8mmHg) LT5-7tf;l/-2, 2' -tf^Ji 
x;l/ (mp : 1 12^-1 1 3V, I&356 8. 2%) 

1. 9 8g*Hfeo 

[0 0 8 9] ««*S&fc:3BeU ^***>ft^6Wia 
SLt> ? 7W;l/-2, 2* -tr^x-;l/ (mp : 23 
6^-2 3 9t,. -1R*7. 1%) 0. 2 4g«rf#rco 
(1) 1 H-NMRX^ h;l/ : CDC Is , 8 a. 5- 
T-fe?7l/-2. 2' -l£^-L-;b 

[00 9 0] 

mi 8] 
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7. 3 9 - 7. 5 3 ( 1 H, m, H4) 
7. 16-7. 3 0 (2H. m, H3, 5' ) 
6.86-7.13 (2H, rn, H3' , 4' ) 

O 

2. 3 6-52. 5 B,(3H, s, -C-CH 3 ; 

[00 9 1] b. 5. 5* —VTttiU—Z. 2* -l£ [00 9 2] 

. io Ml 93 

8 7. 6 6 - 7. 5 0 (2H, m, H4, 4' ) 
7. 4 6 - 7. 2 0 (2H, m, H3, 3' ) 



2. 6 6 - 2. 5 3 (6 H, s, -C-GH, ) 

[0 0 9 3] (2) IRMX^Wl/ [0 0 9 4] 

a. 5-7-fe^;l/-2, 2' -tT^-Jin/l/ [$C2 0] 

3 0 8 0 cm- J ^#^C-H©JR 



1 6 4 5 cnT'A 

[0 0 9 5] b. 5, 5' -i?TttA/-Z. 2' -fcf 



8 3 0, 7 9 5, 7 1 5 cm-'t^*7x>WR 
r'Ar-C- 



[0 0 9 6] 

1 6 3 0 cm-'Ar-C-P 

0 



7 9 5, 9 5 0 cm _1 Wt7x> 



[0 0 9 7] (3) MS 



2' -tf*o:-;l/ 



a. 5-7^/1/- 2, 
M + =2 0 8 (7 7) 

M + -CHa =193 (100) 

b. 5, 5* —VTttilr—Z* 2* -bT^oi— ;l/ 
M + =2 5 0 (1 0 0) . 

M + -CH 3 =2 3 5 (2 3) 
(4) R f « 

.a. 5-7^^-2, 2' -t£^.xn;l/ 
0. 5 3 (n-^>/Rixf;l/=3/Ut)) 
b. 5, 5' — >'T-fe^;l/-2, 2* -\£?-3L-)V 
0. 3 0 (n-^>/RKxf;l/=3/U0) 

Hffi0J3 9 

^*^x>8. 4 2g (0. ^i7j(|t84 0m 

1 fc:»»U N 2 SIBMT. SE6. 5ml fcW 

K20ml <Dm&m*®~i < D fcffltaU ttoffMHR 
)R7«, ffll-P-*lW¥Lfto iixf-;l/2 0 

0m 1 JSiDU JIKlCjk ( 1 0 0m 1 x 2) , 1 0%N a 



50 



H C Oa zk?g» (I00mlx2),7j<(100mlx 
2) T»fe»-r*z:fcfe:<fct)»*ac«Ufco #^T*R*N 
a 2 S04 "ettjfcU ««*SSLfeflL n 

7x>6. 8 9g 0&^5 3. 4%) Srftfco 

(1) 1 H-NMRX^f;l/ 

7. 7 6-7. 9 3 (1 H, m, H3) 

7. 4 0-7. 6 8 (1 H. m, H5) 

6. 9 3-7. 16 (1 H, m, H4) 

(2) I R®lKX^ h;P 

3090 cm- 1 j$mmc-\\ym 

8 0 9, 7 3 0 cm- 1 ;7 x 

-1 5 1 0, 1 3 3 0, 8 5 0 cm- 1 C-NO2 M 

(3) MS 

M + = 1 2 9 (1 0 0) 

(4) r f m 

0. 2 1 (n-^-y-V^) 
HS«P!I4 0 
■5-xha 2, 



(35) 



mm¥7~2 6 6 5 
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tT^7x>5. 1 2g (3. 0 8 x 1 O" 2 *)V) %m 

7kmmi 7m i kswu *»tn n 2 mmn., mz. 

5 m 1 fc«R*»»8m I <Dm&W&$>^ < DfcfttaU ' 

;I/2 0 Om 1 *iKbDU' WfclctoT* (lOOmlx 
2). 1 0%NaHCO 3 7\<mWL (2 Om 1 ) , ?k (1 
0 0ml x 2) Tffi»**Cfcfc<fc$ffil*L:fco #1^ 

>/fi^x^;b (10: 3) 3R^6B<eHLTmp*l 10 

0 9"Ct*6SIWi3. lOg 0R*4 7. 7%) «» 

(1) 1 H-NMR^h;l/: CDC 1 3 , <5 
7. 7 0-7. 8 6 (1 H, m, H4) 

7. 2 2-7. 4 3 (2H, m, H3, 5* ) 
6. 5 0-7. 15 (2H, m, H3, 4' ) 

(2) I R»iRX^^ h;l/ 

3080cm- 1 issmwi 

8 2 5, 7 9 8. 7 1 5 cm* 1 lf^^x>®lR 

1 4 8 0, 1 3 2 5 cm* 1 C-NOz M 20 

(3) MS: ' 

M + =2 1 1 (10 0) 

(4) R f fit : 

0. 1 1 (n-^*U-y±ll) 
^SffitfN 1 

2, 2' -t£^xx;l/-5-*#,/ — 

2, 2* -tf^*xx;l/- 5 -^;W^7;l^fKF l . 

0 g (5. 2 x 1 O- 3 -fcrt/) 0ml^3, . 

7%7;l/ft.H3m 1 IC»*l/v M>-s><-0.fc-6 0"C— 6 

5*t:ST»*Pj»bfeo 6 0%KOH7jcjS?S4. 30 

5mltmi/4. 5WHB£*S*fc 0 R«a»T«, * 

2 0ml fcjSimU tl«x?-;l/ (5 Om 1 x 2) T'ttfcH 

7A^DTh^77^Ha^TiSL/Co m. p. 
4 1—4 2. SlCTfeSSWSlO. 80 g OK* 7 8. 

7%) *ntc Q 

(1) 1 H-NMRX^h;V: CDC la , 6 
6. 8 0-7. 16 (5H, m. 55S6&H) 

4. 61-4. 74 (2H, br. s. — CJHz -O 

H) 40 

1. 5 3- 1. 8 6 (1 H, br. s, -CHz -O 
H) 

(2) I RBRlRX'** YA/ 

30 6 0 cm- 1 (broad) <-OH®iR 

3 0 6 0 cm- 1 ^mmc-um^L 

8 3 5, 7 9 5, 6 8 8 cm" 1 £9^:7 x >®1R 

(3) MS : 

M + = 1 9 6 (1 0 0) 
M + -OH= 1.7 9 (8 5) 

(4) RFf so 
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0. 3 3 (n-^y/SSx^3/U0) 

mmm 4 2 

5- (1) -y^x;W - (2, 

2' ) -tf^x-;l/CD^ 

a. a—Fitm—m 

.CuSCU 2 5 g*4 0 Om 1 tT— *— fcttii*. 7k 1 
5 0ml «jfttaLT»»U *-***ffi«Lfc 0 - 
7?. KI 36. 5 g £N az S2 O3 ^1 OOml If 

t 1 s^affi, a«w*jiffiufc». *2 om 1 1 

H — Fftm-»2 3 g (IRSP8 0 %) ^ftrco 
[0 0 9 8] 2Cu.S04 +4KI+2Na2 S2 Os 
^2Cu U + 2K2 S04 +Naa Sa Oe 42Na 
I 

3— K<k»— «3 6. 3 4 gttO7> ; e-77j<3 0 0 
m 1 <Dt3 -7=?-Zs- 1 -*;bt#Oxf;l/7 

;l/ 15 0ml icjginU ^iST— WNHJlJfUfc 

ftSS7?7k3 Om 1 TftEljJBfrLfeSK x^l/T/l/n— 

tfetDgW»19. 26g OR* 9 0%) 
c, 5- [4-fc FD^>- (1) -|f^-;l/] - 
(2, 2* ) -WX-WM.. ,- - 

feO2 5 0mlEOP77X3^ 5-3— K- 2, 
2' — tT^xxjl/ 1 7.. 07g^Otfy^l00m 

1 *fti&#, 3 1 -*;i/0«-^*«»in 

U Nz #B«T> 3«FBB¥3B8K^aSTlin»Ufco 
fSRTSL lfyy>*iSL, CHz ClzTJftffi (2 
0 0ml x2) U atH*^6ftritbfcH.it*ii»Ufc 
8, 7j< ( 1 5 Om 1 x 2) 1 0%N a HCOa TkJSffi 
(10 0ml x 2) 7k ( 1 5 Om 1 x 2) T^^LTc 0 

3fc^-rttekMgso4 -e*o»iitt«»*tej»b, 

'\^>T*fc£ii'g\ 2, 2' -e^XX/1/3. 5 6g 
*t#fto rSmjS^n-^-y-V : IfiKx^;b=.6 : 1 "Z? 

8Kit&osn«rtsa8. 4 9 g ok* 6 2 

%) 

(1) 1 H-NMR *^b/b: CDC la , 6 
6. 7 5-7. 2 0 (5H, lf^^^x>±OH) 
3. 7 (2H, t, -CH.2 OH) , 

2. 7 (2H. t. -CHz -CHz O 

H) 

(2) I R«lK*^* 

3300cm- 1 (broad) OH®iK 



(36) 



^BfPF 7 -2 6 6 5 
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1 0 3 2 cm- 1 C-0®lR 

8 3 5, 8 3 0. 7 9 5, 6 9 0 cm 1 2, 2' 

(3) MS : 

M + 2 3 4 (1 7) 

M + -CHz OH 2 0 3.(1 0) 
Wi> 8 4 (1 00) 

f£SS0O4_3 

5- C4-hs/;l/*^>— (l) -y^x/l/) - (2, 



10 



nt&m4 2(D£imi8. 4 8 g£r£U 1 0 0m LlC 
JgjSU 2 5 0ml EOP77X3l:ft^ N2 f?H 
STF> 'p-h^;WHft«i 6.g*as*nu fiffl-e— Ml 

i;yyy*«EiSLfto Btstx?- 

;l/f:CH2 C I2 (100mlx2)WU ^ 

SttHf**Jtl*L;feflL * (1 0 0m 1 x 2) . 5%H 
C 1 7j<}gi& (100ml x2) . 7j< (10 0ml x2) 

fcU» : *«x^;l/ : n --\^>= 1 : 6) MBU i 
W«i6. 2 5 g OR* 4 4 %) o ^CD±. 5- [4-* 
an- (1) -7^-;l0 - (2. 2' ) -tf^xn;b 

1. 4 8g (1R*1 6%) ^#fCo 

(1) 1 H-NMRX^ CDC Is , 6 
6. 8-7. 8 (m. 5?«£H) ' 

4. 06 (2H. t. -CH2 CFI2 -0-) 

2. 75 (2H, t, -C.H2 -CH2 0-) 
2. 33 (3H, s, -CH3 ) 

(2) I RBSiKX^* hJl 30 
30 3 0 cm- 1 y$WMC-W&l& 

2 9 5 0, 29 10cm- 1 flgHfrK C - H KiR 

1 3 4 0, 1 1 7 0 cm- 1 -SO2 -8ftiR 

9 7 0 cm- 1 S-0®lR 

885, 800, 755, 690, 660cm" 1 2, 

(3) MS : 

M + 3 8 8 (8 2) 

M + - h^;l/H 2 16 (10 0) 

mmm 4 4.. 40 

5- (4-^PP- (1) -y^x;l/] - (2, 2 f ) 
-tr^xx/l/CD'&ric 

5- (1) -^x;W - (2, 

2* ) -^X-;^eu^5 0mMciS»U N2 
gBSTR POCI3 2 g m, S»7 4«flHiffL 
fco a^lfjyy*iSU (5 0m I x 

2) TftfcHU ISftdtfiTk ( 1 0 Om 1 x 

2) , * (100mlx2) Weft I,. &$7j<Mg S CU 

'J*mpvh^57>r- (i§m» : P^x^;b : n so 



-^•9-^=1 : 5) TfMHU Sttttl. 8 0g (1R 
$7 1%) ^rttrco 

(1) 1 H-NMR X-^ : CDC 1 3 , S 

6. 9 — 7. 3 (5H, m, tT^xx;l/±cD 

H) 

3.6 5 (2 H, m, -CHz CH.2 - 

CI) 

2. 90 (2H, m, -CH2 CHz - 

C 1) 

(2) I RRIRX-^* h;l> 

3 0 50, 3 03 0 cm- 1 5?«®eC -H^lR 
2960, 2910cm- 1 flSBSSlC -HKiR 
2205cm- 1 -C-C -RlR 

8 3 5. 7 9 0, 7 4 0, 6 8 5, 6 5 8 cm" 1 2, 
2* -e^x-;l/5RlR 

(3) MS : 

M + =2 5 2 (1 0 0) 

M+ -C 1 =2 1 7 (4) 

M* -CHz C 1 =2 0 3 (2 3) 

Mffiffl 4 5 

5- (3) -<>{>- (1) -*f;M - (2, 

2' ) -e^xx;l/^j£ 

A . h Z/ Is — h xxf & OBlii ^ n -tr X 

HSB0IJ4 3<D£j*ei6. 2.6 gfcx^l/TVlo— ;I/6 0 

1 0 g$*©7jctx^;l/7';l/3— ;l/ (l : l) om&rtik 
SWiPUfe (SSin^pra : 1 Om i n) o o^T'SiS?^ 
**7 S^TiP^^Ufcm, x^;bT;l/n-;b^Mff 
S*U ffl*x*-;l/ (5 Om 1 x 2) t*Lfci, # 
«S4fc«&LT7jc (5 0ml x 2) \ ftffl-ftttbK (5 
0mlx2).7j<(50mlx2) kt^5«^iflc»b 
ft. M«, - -*OW«ttH»*»«IUT«l7kM g S 04 

ft : B»x2--;1/ : n -^^>= 1 : 1 ) .T»«U S 
W«J2. 83g GRap 8 1 %) **§fc 0 

(1) 1 H-NMR X^ : CDC 1 3 , S 
6. 90 — 7. 15 (5H, mti:fx-;l/±tOH) 
5. 14 — 6. 2 (3H, m, -CH=CH 2 ) 

(2) I RB&lRX-^ 

3 1 0 0 — 3 0 5 0 cm- 1 7?#j&C-HB&lR 
2.195 cm- 1 -C = C- 5RiR 

1 6 00, 1 5 00 cm- 1 3?SSg- C = C -BftiR 

9 6 0. 9 1 0 cm- 1 -CH = CH 2 ®iR 
835. 790, 6 8 0 cm* 1 2. 2* -tf^XX;l/ 

'»|R 

(3) MS : 

M + =2 16 (10 0) 

5- (4-^PD- (1) -^x;l/] - (2, 2' ) 
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(37) 



WP¥ 7-2665 
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-e^xx/l/£x^/P7;l/3-;Mc}gjj?U £<MftL 
&tf5K0H©x^;b7;l/b-;l^«*S(JipLfca, 7 

[0 0 9 9] HSfi0!l4 6 

5- (4-T* h*^- (1) -T^x;!/) - (2, 
2 ' ) — If^-xxjl/O-g-jSg 
5- (1) -:7^x;b- (2, 

2' ) -l£^-xx;l/ 1 . 2 3 g*tf y^6m 1 Kfeffi 
U «edcmKlnil««aU »»BHI»l/TiS-fkb 
4^ma«bfc 0 SB, 7k 2 0m 1 *iP 

lfl^;V3 0ml *aapLTBE»tt*«w*am 

Lfcft, 1NHC1 (10mlx3),*(10mlx 
lK fKHCOa 7jcjgfflg (1 Om 1 x 1) TSffiffi^ 

(1) 1 H-NMR X^h;l/:CDC h , <5 

7. 3 — 6. 8 (5H, m, £^Xx;I/±cDH) 

4. 16 (2H, m, -CHz CHz -0-) 

2. 7 (2H, m, -CH 2 C H 2 -0-) 



-OCOCHs ) 



5?#J^C-H® 
xx*r;b®iR ■ 

2, 2-tr^x 



2. 0 (3H, s 

(2) I RKIBW** h;l/ 
3 0 5 0 cm- 1 
IK 

2960, 2900cm* 1 
HX 

1 7 3 7, 1 2 3 2, 1 0 1 8 cm- 1 
8 3 0, 7 9 5, 6 9 2 cm- 1 
x;l/©lR 
10 (3) M S : 

M + =2 7 6 (4 6) 

M + -A c 0H=2 1 6 (10 0) 

5- l4-^WsV>\s**i/- (1) ?*f-—M - 
(2. 2' ) -e^xx/l/<D^j£ 
5- [4-tHD^>- (1) -^x;W - (2, 
2' ) -tr^xx;M g^tf U>?>1 Om 1 icffiflSU" 

20 7jc#fl¥. ^nvf.?.77Y-^HOM(cJ:-pTMfe 
0 6g*t#fc o 
(1) 1 HNMR CDCh , 6 

[0 10 0] 
HS223 



6. 9 5^7. 1 (5H, m, e«.r./kL©H) 



4. 2 
2. 72 

2.18 



(2H, t, J-7HZ, -CH 2 CH* -O-) 
(2H, t, J = 7Hz, -CH* -CH 2 -0-) 
(2H, b r. s. -O-C-CH2 -) 



2.8 5 

[0 1 0 1] (2) I RV&l&X^ h)V 
3090. 3040cm- 1 



(2H, t, - 

1695, 1268, 1109cm- 1 5f§^xX^ 
7b©lR 

830, 800, 700cm- 1 2, 2' -If 
^xx;b©!K 

(3) MS : 

M + = 3 8 8 (1 6) 

M + -Cb Hs.COOH 216(100) 

mmm 4 s 

5- C4-/V1/^ Y<<A/**ci/- (1) -y^x;W - 
(2, 2 9 ) - £ fx^;KO&« 
5- [4-fc: Fa^S/- (1) -^x;W - (2, 
2' ) -tf^xx;V0. 6 gSlfU^l Om 1 fcffiMP 



CH 2 -CH 2 -0-) 

^V3 0m 1 SriPJ^U 7k. tHC 1 zkiSfflu *KSSfi7)c 

40 *#fc 0 ^Omp&6 8 — 6 9VT-S>^fc Q 

(1) 1 H-NMR h;b : C D C 1 a , 6 

7. 2 6 — 6. 8 4 (5H, m, tf fX-;I/±OH) 



4. 2 5 
2.6 7 
2.2 8 

29) 

1 . 2 2 

Cm H29 ) 

(2) I RKi&X^ h/b 
3 0 3 0 c m- 1 



(2H, t. -CH 2 CHz 0-) 
(2H, t, -CHz CHz 0-) 
(2H, t , -OCOCHz Cm H 



(2 9H, m, b r-OCOCHz 



(38) 



WRPF7-2 6 6 5 
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2 9 5 0, 2 8 4 0 cm- 1 flgJffiSi C - H RlR 
1 7 3 0, 1 1 7 0 i^-r;b5RlK 

M* -Ce Hs COOH 216 (100) 

mmm 49 

5- (4-/vi/!h^+->- (1) -y^-jv) - 

(2, 2' ) -tf^xx;M?>&fi£ 
5- (4-t:HD*->- (l) -^f--;W - (2. 
2' ) -(f^xx/bO. 6 g*£D$>i'0m'l K»» 
U tttffc'WS hl'/l' 1 . 2ml fcjfebnLTta— ic&s 

-aisaife, toft, 4n*#» 10 

f;l/3 0ml ^AD^., 7K fHC Izkjgffi. ^Kg?^7i< 

(1) 1 H-NMR X^h;l/: CDC Is , 5 

7. 2 6~6. 8 4 (5H. m, tT^xx ;1/±<7)H) 

4. 2 5 (2H. t, -CHz CH.2 0-) 

2. 6 7 (2H, t. -CH2 CHz -O-) 

2. 2 8 (2H, t. -O CO CH.2 CuH 20 

29 ) 

1. 2 2 (2 9H, m, br-OCOCHz 

C 14 H.29 ) 

(2) I RMX^? h)V 

3 03 0 cm- 1 *««C-H»iR 
2' 9 5 0, 2 8 4 0 cm- 1 BgflfilSfcC -H©lK 
1 7 3 0, 1 1 7 0 xx-r/I/^lfc 

830, 7 9 5, 6 7 0cm- 1 2, 2' -tf^xx 
/I'M 

(3) MS : 30 
M + - 4 7 2 (2 5) *" 
M* -C15 Hsi COOH 2 16(100) 

mmum 

^m^«iJ^-r^fctoc0SO^5,??®ji (C. A. Win 
ter, E. A. Risley and G . W. N u 
s s , Biol . Med . , 111. 544 (196 
2) ;A. P. Roszkowskl.W. H. Roo 
k s II, A. J. Tomolonisand L. 40 
M. M i 1 1 e r , J_. Pharmacol Exp . 
Ther . , 179, 114 (1971)) &Mm U 
*7y-t> (Carrageenan) (S^T^S 
No. C-3 8 8 9. IV. 

i/> (Indome thac i n) (.'sP^tr 5. tuVii 
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$MS&*«, 2 0 %~ 4 0 % T?&£ TbV > K * £ ~> 
[0 10 2] 1. H^7?ffi 

mm<o*miik^\cmm<o¥mmim (Twe e n- 

8 0, ?gi/HiS s - 1 0$*©}S-&?Lfl3FJ) fcift&DLfc 

MM<D% : 7'f—j->lCffimcD7i<%:ffitiQls, 1 Orag/m 

«, iaJStfg^tc 1 0 0%fc^C3^ha-;l/T^7c < , 

A. »i 

*fcJ:*)»aofc^ MHSHM l 0 0 g=i7>9 l m l T? 

feo/co ft&£.m<r>&.xmz, v^xcrtjco. iim 

1 T&ofco 

B. fcfHggf 

tt, ^XttBl OOgSfct) lml^ofc, jgflBB 

[0 10 3] 2. T^XOflltiAft 
ShM ■ u Z/fsOZ. (Longevans) 

3. ^SHsS*<DfrJ¥iiS 
[0 10 4] 
OS 2 3] 
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(39) 



^FM¥ 7-2 6 6 5 
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Vt -v« . Q 0 sod) 4f^ra^, stD^^gp^ja^a 

y n V» :fi#tt©£©3&»©fttl| 

[0 10 6] 

[0 1 0 53 V t : (ffii&M. &^tt*mH£&b [ft 2 4] 

Eo -Ei 
I 9rf = " 



x 1 0 0 



[0 10 7] Eo : 1timgtW'}XE.<D5 ' 

4. HK^H 10 
$ltt Oil&BttttBQlMMSST.&S., co**»6W 
&»ft^9k:MCttmnMK. SfBx^;k Rtfa^/V 

Ufc„ 

[0 1 0 8] *2~Sl 1 «i0^f*7-i>« 

1**U telc.2-.£5-fc&MS©figlS*#-r*fc© 20 
[0 10 9] (-) ^^-7in>|ffl||« 

1. T<7X (BALB/C, 2 0-2 5 g) HEOISIE 

»*->e>«lfttU 2 5 0 0 r pmt?2 5#Nli3'kL;fc&, 
iftlif Srii^T, MEM ^<y-tr>->^;t/ 5 

f-f7A) 7? 4^ $B V . 1 6«{C#«?Lfco 

2. MEMTL-9 2 9J0B&&1.. 5x10 s cell, 
/m nc&S<fc?£^$RL7cflL 9 6>)i;l/§ttS5 30 

2 4H$R8iSScBLfCo *BflS#5*n:/l^hfctt#Lfc 

MEM#5l£fflU SSK^x/WcSSMRLfclfiira 
$0 . 2ml U 37 < C»C«ftn7 v c^«ffiT 2 4 

3. -7x7l/F<3CDlfiirt$*Rfc£U MEMTftoftft, £ 

"=> <7 x Mc^tlZtl^T.* x -5— y -rf - * •> w ;i/ 

X (Vescu I ar Somatic Virus) 
0. 2ml (10 0TC I Dso/m 1 ) *j&i&0U 3 
7TT?2 4B$M«IIU ecOCPE OHIBgtt&rjll) * 40 
WRf Strtte, W>?-7iny#ffi (IF. *5 
#7h'J- n.-.y r-/ m 1) *SHfLfco 

4. -0^-7xn>#te<Dfr» : 
I F. (L. U/m 1) =AXB 

A : «7x7H*g, 5 0%JWT©«BBa*^'r;l/XfCjgE5fi;«n 

[0 110] B : l/£x/Wcto*e>ttfcifoB©*&S?i8 
a (m 1 ) 

. (=) TWOfMBWvjrnTr-fi:* 
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a. #®«aBS©»^» 

RPM I-1 6 4 0JK*^5«Ufcffi*#BO2 7^§tJS* 

SfflBS^R PM I — 1 6 4 OffitCfctJjfttlUT^l'n^ 

[0 111] b. L 9 2 9ifflHS*r?3>7*.<«>3XL;fc 
igi$G/M C S F cot^S : S^tftC&ofc L929I 
B«m±»*tt0, »&LJfc!ft, 0. 2/im03»*a 

fc***1Wfc. 19*17 r * LTi^SpIlitt 
tf&Z<DT\ KtSttST S KHW-5 5 #^.L.7?fifiiL 
ft*, ■7*I//<7T^7' -fVlU*hD7*— 
8c*fOTLT*©P IBJCttoTWWBL-fc. 
[0 112] c. £#rtS1£c7)jgiJ5£}£ 
#«iBlfla*)!&^lfil?f 1 0 g L 9 2 9Wl73>f^ 
Va>Lfdglt&G/M CSFttCRPMI-16 4 

o^gsfipu ^n^^Tttc 1 07jifflsa*<#ft-rs«fc'5 
ic 9 6 Tt^-r s 5 ? □ £ -y ri— i- tc^Ap-r * t 
mjg.?'<zv>>-7;i>t>&mcAtirco 9 6-bsmjs 

SLftf, H 3 — tr-Y 5->*> (thymidine)* 
StfPU 2 4«, OTflaiR^ii (cell h a r v 

ester) 7?M*^XitffitClR*L/t 0 *©±, 
^ * — * "7 > # -7? D N A ^fig© Jtft*jgiJ^ L fc. 

[0 113] (E3) *%f|B{t^j^J$;&£Ui( ^ > * 7- 
^'JXconcanaval in) A7?S1M:IL,7cH$ 

a. VHMUattttttQffrft 

iiMT, Cs Hv7X©fl¥S»SBfla*IXltlb, RPMI- 
1.6 4 O^WO^illinrttcAnTtfV-fe-y r-TO-SL 
t-rn>*9 h*a»$-&TWin»BBB*f9 

[0 1 1 4] b. £»SttWj£«; : MKJIM3 (4 07Jc 
el Is/wel 1 ) *J&*Flfil?f 10gtl-3/ig/ 
ml Con AttORPMl- 1 64 0)«T'gSU 
^P>tC^^7 p ;l/*JiD^T4 8^@SLft. (M 
e-3H) -ti-'f $'»5:2 4»^XLT»tj 

^fiSBgftfctHHOLfeo 
[0 115] 
«1] 



(40) ^¥7-2 

77 78 

lUKJSa, (Echinops grijisii)tttf}®Ki;£ffi7MiSte8#& 





MS 
mg/kg Rat 


% 


Si-gel*7i> -&m.it) 


MM 

ng/kg Rat 


% 




Et* 0 
Et OAc 


1. 0 


5 0 






1 0 


4 8 


1 0 0 


2 0 * 


1 0 


3 1 




10 0 


3 5 * 




10 0 


4 3 


1 0 0 


3 4 


E t OAci&Hii 


1 0 


6 3 


1 0 0 


7 0 


E t OHmtii® 


1 0 


4 6 


1 0 0 


3 5 


1 0 0 


5 8 


£i : *i±Ra t*mwa3Mfrtb%z.t 

£2 : Et 2 OfcE t OAcfc^-^TttHi 


& 
4£> 


ft 2 


1 0 0 


1 3 


10 0 0 


2 2 


2 0 0 0 


4 6 



[0116] g2~n 7 -Brf&tty jL>mmmc& [0117] 
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79 




80 






wmw (96) 


/7~\\ ./7~T\ /7~~A 


1 0 
5 0 
10 0 
2 0 0 


1 8 
1 5 

1 9 

2 2 


k s >— CsC-CH=CH 2 


1 0 
5 0 
1 0 0 


2 2 

3 7 

4 4 


^ \ S >-05C-CH 2 CH 2 OH 


5 0 

1 0 0 

2 0 0 * 
5 0 0 * 


3 2 
3 6 
3 8 
5 2 


C»C-CH a CH 3 0-C-CH, 
0 


1 0 

1 0 0 

2 0 0 


3 2 
5 2 
3 9 


(T\-ir\_ • _ ' ^ 3 

V $ > CsC-CH 3 CH 2 0'C-CH 2 CH 

O CH 3 


1 

1 0 
o 0 
1 0 0 
15 0 


1 5 

2 6 

3 1 
3 7 
5 2 


o 


5 0 

1 0 0 

2 0 0 


3 7 
3 3 
3 1 



[0 118] 



[S3] 
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81 




82 






vvmW L96) 


/ \ t V / -\ 


1 0 
5 0 
10 0 
2 0 0 


3 i ; 

3 7 

4 9 
3 0 


0 

o 


1 0 
5 0 
1 0 0 


3 7 
3 6 
3 6 


V (I >— CaC-CH,CH 2 Cl 

s s 


1 0 
5 0 
10 0 
2 0 0 


2 8 
4 2 

#t£ 




1 0 
5 0 
1 0 0 


3 1 
3 0 
3 4 




1 0 0 

2 0 0 
5 0 0 


2 1 

2 3 

3 0 




10 
5 0 
10 0 

o n fk 
L U U 


8 

1 9 

2 5 




1 0 
5 0 

1 0 0 

2 0 0 
5 0 0 


2 4 
4 3 
4 2 
4 2 
2 7 



30 

[0 1 1 9] — >■ - - [g4] 



40 



83 



Wffi¥ 7-2665 

84 





MM (ng/kg) 


MftW (%) 




1 0 


1 6 




5 0 


2 4 




10 0 


2 6 


s s s o 


2 0 0 


3 2 




5 0 0 


2 8 




10 


1 8 


S ^ 0 


5 0 
10 0 


2 8 
2 6 




2 0 0 


3 3 




1 


1 8 


>7 \\ /7~~\\ „ tl 

CH 3 C-^ s M( s X >-gCH3 


1 0 
5 0 
10 0 


2 8 

3 1 
2 3 




2 0 0 


2 5 




0.1 


2 8 




0. 5 


3 2 


0-CCH3 ^ 

s o 


1 


2 2 

. 2 9 


* 1 0 


. (76) 




* 5 0 


(8 6) 




* 1 0 0 


(8 1) 



[0 12 0] 



40 
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85 86 







WW (96) 


l[ >-CH,CHCOOH 

P 1 

o > 

NH 2 


5 0 

1 0 0 

2 0 0 


1 2 
3 1 
1 8 


ft >— CHCOOH 
NH 2 


5 0 
10 0 
2 0 0 

£i V V 


1 7 

2 4 
2 2 


})— CH 2 CH 2 CH 2 C00H 


1 0 
5 0 

1 0 0 

2 0 0 


1 2 7 
2 7 
4 0 
2 7 


^-CH 2 CH 2 CH 2 OH 

o 


5 0 

1 0 0. 

2 0 0 


4 

2 3 

3 5 


HOCH 2 CH 2 — (J/^ (L >-CH 2 OH 

s s 


10 
5 6 

1 0 0 

2 0 0 


2 6 

3 4 

3 7 

4 1 


AcOCH 2 — ^— # >— CH 2 OAc 
S ^S^ 


1 0 
5 0 
10 0 
2 0 0 
5 0 0 


8 

1 7 

2 8 
2 8 
2 8 



[0 1 2 1 ] [^6] 



40 



87 
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88 







(96") 


On 


1 0 


2 2 


5 0 
1 0 0 


3 7 


! H 


9 n n 






1 0 


5 


N s 


5 0 


1 7 


I u u 


9 9 




2 0 0 


1 8 




1 0 


4 4 




□ u 


o o 




1 0 0 


3 9 




10 


1 0 




5 0 




> N"^ ^ N ^ N 


1 n n 






1 0 




s s s * 


5 0 


2 0 

1 0 


2 0 0 


2 8 


0 2 N— 

S ■ ,. 


10 
5 0 


2 9 
2 2 


1 0 0 


3 0 




1 0 


3 5 


0 2 N— CHO 
S 


5 0 


2 0 


1 0 0 


Toxic 



[0 12 2] [*7] 
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89 90 



J A S X- S *IT 




4IH M ( fc} 




I 0 


3 0 




5 0 

1 0 0 


3 0 
3 0 




O ft ft 
c U U 


sL b 




I 0 
5 0 


2 6 

3 0 




1 0 0 


3 0 




1 0 


1 6 




5 0 
] 0 0 


1 5 

2 9 




O ft ft 

c U U 


1 A 

l 4 




1 0 


2 3 




5 0 

1 0 0 

2 0 0 


4 3 
4 1 
4 6 


TXX^JpCT* 


5 0 

1 0 0 

2 0 0 


3 2 
1 7 
negative 




5 0 


2 8 




1 0 0 


4 5 




* 2 0 0 


5 5 
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#.111 (mg/kg) 




r — i OAc 

°2 N — <l y— ch . 

s 1 

OAc 


1 0 


2 0 


5 0 


2 2 


1 0 0 


2 8 




2 0 0 


2 5 


^>-N0 3 
S 


1 0 


9 


* 1 0 0 


(4 6) 


* 2 0 0 







1 


1 8 




5 


2 8 


O^-O-N0 a 

• s s 


1 0 
5 0 


3 5 
3 1 


1 0 0 


2 3 




2 0 0 


2 5 


U *J — CHiOH 

S 


5 0 
10 0 


2 9 

3 5 


2 0 0 


2 6 


U y> — CH^CHoOH 


5 0 


2 9 


1 0 0 


3 5 


2 0 0 


3 1 




5 0 


2 0 




10 0 


2 0 


2 0 0 


15 



C0 12 4] [«9] 

40 



50 



(48) «pM¥7 -2 6 6 5 



93 




94 




mm. v.mg/Kg,/ 




0 2 N— CH=CHCHO 
S 


1 0 
5 0 

1 0 0 

o n n 
Z U (J 


3 7 
3 7 
o 6 


CH 2 COOH 


1 0 
5 0 

1 0 0 

o n n 
Z U U 


1 4 
1 6 
o b 


S - 


1 0 
5 0 

1 0 0 

2 0 0 


8 

3 3 
3 1 
1 9 


/T\\ ™^ ir 

S, y — COOH 
S 


5 0 

inn 

1 U U 

2 0 0 


12. -.. 

1 o 

1 Z 
1 2 


^ >-CH2NH 2 


5 0 

inn 

1 U U 

2 0 0 


1 8 

1 "3 
O 0 

3 1 


v — C-COOH 
S II 
0 


5 0 

1 n n 

2 0 0 


8 

1 D ; 

2 4 


<l CCH 2 CH 3 
S II 2 3 
0 


5 0 
10 0' 
20 0 


1 8 
5 3 

7 4 - 



[0 12 5] 



[SI 0] 



95 
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96 





mm. (mg/kg) 


WW (*0 




1 


1 8 


I C/ \> — CCH 3 

II 

o 


1 0 


1 6 


10 0 


2 3 




2 0 0 


2 6 




1 o 


1 5 


CI — e >- CCH 3 < 
II 

o 


* 5 0 


3 7 


* 1 0 0 


(5 1 ) 




* 2 0 0 


(8 1) 




1 0 


8 


s 


5 0 


1 9 


1 0 0 


2 5 




* 2 0 0 






1 0 


2 4 




5 0 


4 3 




1 0 0 


4 2 




2 0 0 


4 2 




5 0 0 


2 7 




1 0 


2 1 




5.0 

1 0 0 


3 3 
3 4 


2 0 0 


3 4 
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80S (ng/kg) 




s 


1 0 
5 0 

* 1 0 0 

* 2 0 0 


2 0 

3 0 
(6 7) 
(7 3) 


¥ 


1 o 

* 5 0 

* 1 0 0 

* 2 0 0 


2 4 
(6 1) 
(8 1) 
(9 5) 


Br ^-f Br 


1 0 
5 0 

1 0 0 

2 0 0 


2 0 
1 4 
] 0 
1 8 


ci— ^ s y— C1 


1 0 

* 5 0 

* 1 0 0 


1 0 
(4 5) 
(7 4) 


Br— CHO 
S 


5 0 
] 0 0 
* 2 0 0 


8 
3 0 
3 5 


s s 


1 0 
5 0 

1 0 0 

2 0 0 
5 0 0 


1 0 
1 1 
19 
5 0 
3 6 



40 

[0 12 7] [*12] 



50 



(51) 



7-2 6 



99 



100 



ihtismMnamzm £^>^-7^o >m&rg&&m 



vox 



E t i 0*1**5 



0. 1 off 1 tng- 



H, OaSiZm 



10b? 



100 nsr 



1 mg 



EtOAc i& 



In* 



ElOH&tfc 



1 rag 



4 
8 

1 6 
3 2 
6 4 

1 2 8 

2 5 6 
5 1 2 



+ 
+ 
+ 
+ 



+ 
.+ 



+ 
+ 
+ 
+ 
+ 
+ 



+ 
+ 

+ 



+ 
+ 



(L U. /ml) 



16x 



0.2 



-8 0 



1 

128 x — 
0.2 
-640 



1 i 

128 x — 64 x 

0. 2 0. 2 

-6 4 0 =320 



1 - 

128 X 

0.2 
— 640 



L 

64 X 

0.2 
= 3 2 0 



gg: IF (7#7h'J- ^vh/nl) =AXB 

b : i/Km^maLhmim^m. <mi) 

E tOActtttflUftti* *'JW7*Wt^«e.- f, g. h, i «re 



[0 12 8] 



C*l 3] 



30 



40 
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101 



102 



Na] 



Na2 

CH=CHCOOH 
Na3 

CH=OCCOOH)2 

Na4 

CH=CHCOOH 

s s 
Mci5 

O-CCH-CH-O 



No. 6 



C*C-CH 2 CH 2 0H 



lOjLtg/nl 
! ag/nil 
0. 1 us/ml 



lOj/g/tnl 
l/xg/nl 
0. 1/zg/nl 



I0//g/ml 
1 ju g/mi 



lOtfg/lBl 

Ug/nil 



C/M Cell T-Ccl 1 
Act. i'JrrtJ* Act.Of7?x 



1. 38567 
2. 69897 
1.08016 



I. 59001 
2.31122 
1. 49453 



1. 62566 

2. 05036 
1. 53955 



1. 43441 
1. 77533 



1, 

1.70653 



0. 83674 

1. C 



1.08134 
1 01275 
1.29756. 



1.06380 
1. 11335 
1.57061 



0. 96966 
1. 10341 
1. 53643 



1.08268 
1.31439 
1.74917 



0. 95233 
1.057J6 



1. 10467 
1.21843 
1.61022 



[0 1 2 9] 



[311 4] 



50 



103 



Na7 



(53) 



10/Zg/lBl 
Itfg/lBl 

0. \uz/ml 



0.61503 
0. 66 J 65 
0. 12152 



7-2665 



104 



0. 93275 
1.54623 
a 60099 



Na8 



y— v /—x iO/ig/siI 0.82208 1.92117 

// M (/ ^CH-CH-CCH, 1 Jig/ml 1.78078 1.93501 

S^^^T M 0.1 xrg/ml 1.33562 1.82245 



Na9 



^ _ CH 3 10Z£g/mi 1. 19032 

{f\J[\-C»-CH-C-b-CH> l^K/flil 1.58837 
s s OOH 



NalO 



OCHj lOxig/ffll L 11679 

** Ug/ml 1.23538 

-OH 



Null 



lOjug/ml 1.99390 
1.77040 



Nal2 



. . J0/ig/ml 1.59747 



1.0491! 

0. 94606 

1. 17593 



0. 70072 

0. 79308 

1. 00708 



0. 96830 
0. 61366 



0. 69153 

0. 78724 

1. 13418 



lOxig/ml 1.02274 
g/ml 1.61993 



0. 77960 
0. 95703 
0. 76464 



[0 13 0] 



Nal4 

_ ^r-v UWml 0.52013 

(FX) fl ^-^CH-CCHiOCH^ l^g/ral 0.38852. 

S 5 O" ^ 30 

S15] 



0. 79528 
0. 83616 



50 



(54) 
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105 



Nal5 



, v . k , > lOi/g/Cll 



1. 07562 
1. 22991 
a 90274 



106 



0. 47875 

1. 17394 
1.08177 



Nal6 

) — v f—, JOmb/biI 1.02717 1.41244 

OHC—(l ^X-~C>--< >~CHO ^BArt 1,28943 J. 19396 



0.1 Mg/ml 1.13611 



Ndl7 



/T\ "gVL CH OH 1 * B/ > ] 



1. 38698 
1. 58199 
0. 87300 



0. 26402 
0. 44967 
0. 97216 



Ndl8 

/—l , , , k ]0#g/lll 



1. 34370 
1.59354 
1. 34150 



1. 18306 
1.61768 
0. 80177 



NaJ9 



i — . . — k t — » 10#g/nl 



1.96969 
2. 68107 
2. 10073 



1.25622 
1.22816 
0.84212 



Na20 



, — , / — -v 10tf g/ral 

0. l#g/ml 



1.92896 
1.58775 
1. 17211 



1. 27235 
0. 83798 
J. 13667 



Na2J 



— „ lOjc/g/ral 1.12426 

// \\ // \\_C0CH* 1 ^«/ ral 0.91394 

^ s ^— * 0.1 jug/njl 0.87916 



1.06133 
a 93013 
1. 54280 



[0 1 3 1] 



Na22 



/7-y /r-\ 10/ig/ral 3.44820 

CH 3 CO-(£ >— >-COCH 5 l^g/ml 2.88312 



30 



C«l 6] 



50 



(55) 
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107 



Ndl23 



. . . . / — v lOtfg/lfll 



0. 85001 
1.46072 
0. 89534 



108 



LQ46I5 
1.62540 
1. 66646 




lOjug/ffll 
09 0. l >e/al 



1.60515 
1.69135 
J. 55039 



1. 25060 
1.41831 
1. 16228 



Na25 



_ ~ lOiig/iol 



4. 99874 
4. 90017 
4. 65231 



Na26 



lO^g/nl 2.30172 1.24683 
l^g/nl 2,53587 1.06895 
COOH o.l U2/ml 1.69505 1.06600 



No27 



10/*g/nl Z 32175 
Ug/ral 2.24982 



No.28 



/— % /— x 10^g/m] 3.86843 

// \\ // n-.rH~CH^oop r U8/wl 5.16154 

S'^ k S^ CH " CH " COOEt 0.1 jug/al 4.80503 



[0 13 2] 



Na30 

O-O- 



CH-CH 



I 



10/rg/ral 
1 # g/ml 



-pH-pCH 3 0. 1 u g/ml 
OH OH 



Na31 



CH 



0. 59100 
0. 9O660 
1.10513 



mi 7] 
10 g/Bll 

1 #g/ml 
-0. lug/ml 



0. 79882 

1. 45705 
1.23553 



Na32 



0-0-™~ 



10 # g/ml 
r r= ^v l#g/ml 
S\ // O.l /zg/ml 



0. 80565 
1. 45430 
1.60137 



No.33 



i — \ H~\ 10jtig/ml 

// >-CH 2 N=CHCHCH a OH 1 j£Z g/ml 

qjj 0.1 //g/ml 



1.41155 
1.66912 



1.03516 
1.23227 
1.20161 



Na34 



. — . , — v 10 p. g/ml 



0. 55830 
0. 84330 



2. 30425 
1.21408 
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[#tt«IE« 

[ffltBB] ¥$3*£1 0£3 OB 
[#8t«iE 1 ] 

[«IE*HMIBS3 1 



[IS*« 1 3 
C»i] 



TI2-flg^ ( I ) 



R3 



R 1 



(iW, R,R ] ,R 2 ,R 3 ,R 4 «\ H.OR 5 , (CHR 5 ) D OR 6 ,CHO,CH 
(OR 5 ) 2 , COR 5 , C00R 5 . OCOR 5 , CN , NO2 , NR 5 R 6 , CONR 5 R 6 , CH= 
N-R 5 ,SR 5 ,CSR 5 ,SOOR 5 ,CS0R 5 . CSaR 5 , (CHR 5 )- NR 6 R 7 ,ap 

T;b^;l/S> Tfrtr—Mt, 7;i/*-;bg, 
»Xtt«lR7 u -;i/ixn^f n r y (chor 5 ) 

. R 6 ,(CR 5 =CR 6 )» -CR 7 =CR 8 R 9 .(C-C) . R 5 .(C = C) 
□ -(CR 5 =CR 6 )m 'R 7 £r^U R 5 ,R 6 ,R 7 ,R 8 .R 9 &, H.O 
R 10 ,(CHR 10 )» OR 11 ,CHO,CH(OR 10 )2 ,COR 10 ,COOR 10 ,OCOR 
10 ,CONR 10 R n .N02 f CN./Nny>, X/H*^ P0(0R lo ) 2 , 
NR 10 R 11 .T)V*?im. T;V^r-;l/S> 7 * 

m&xizmm7 y -/nx^^f n 7 y l > 

R 8 R tf R 9 teXte-COO-C (R 10 ) 2 -0C0£:^ L ; R 10 .R 11 



t^fD7 , J-;H^L;n ( n , (J:0 ) l,2,3 TfeD, m. 
m'ttO.l. 2.3.4.5.6 T&S) §*t5f*7 x 

war;*© araiwfcifiFST* * 0 a 0 > ftaa 
[ffiiE*f^sss] ism 

MlBWffliM 0 0 0 8 - - - : 

[00 0 8] 
BR 2 3 
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C0 2 H 




M.N. Zemtsova, P.L. 
Trakhtenberg , A.E. Lipkin 
and T . B . r Ryskina, Khim 
Farm Zh. , 7(8) , 13 < 1973 ) 



R l ,R 2 = N0 2 , CHO 



R = H, Me. Et 



N0 2 



CHIN 




K.I. Vakhreeva, A . E . 
Lipkin, T.. B. Ryskina , and 
N.I. Skachkova, Khim-Farm. 
Zh, 7(3), 24(1973) 



NO2 



7 W 



"CHINR 



K.I. Vakhreeva, M.G. 
Viderker, P.I. Buchin, 
A.E. Lipkin and T.B. . 
Ryskina, Ktiim-Farm, Zh, 
6(1) , 24(1972) . 



X-H, 5'-N0 2 . 3'-N0 2 

R = o-Cl, o-Br, o-O Mc, 
o-, m-, p-Me, 

o->, m-, p-C0 2 HC 6 H4^, derivatives. 
PyridyK Ph. 1.3.4-TriaioI-l-yI 



miE*»»»&] HBMF 
RiIE*f»*B£] 0 0 3 2 

[0 0 3 2] «KfcLTO^*7x>{b-&«Ogtt«±, 
froTl£iftfcP3fc*ftT*fe (D' Auria e t 
al 1987. J. Org. Che m. Vol. 5 
2. No. 2 3. 5 2 4 4) ^Hh^LTM> SI 

ov>t«. *?awsft*nTv^ftv\ ±f20ji»m (e c h 
inops grijisiO zTimmmic^rc 

»aUfettai». M^nvh^77^HcJ:oT»5 



MjE»«*B*] 0 0 3 9 
BKErtffl 

[0 0 3 9] R.R 1 ,R 2 ,R 3 ,R 4 H,0R 5 .(CHR 5 ) 

b OR 6 . CHO . CH (OR 5 ) 2 . COR 5 , C00R 5 , OCOR 5 . CN . NO2 , NR 5 R 6 , C 
ONR 5 R 6 ,CH=N-R 5 ,SR 5 ,CSR 5 ,S00R 5 .CSOR 5 . CSzR 5 , (CHR 5 )» 
NR 6 R 7 .ad^X TJls^rfrm. TVMrx/l/Jk Tfr*— 

(CHOR 5 ) . R 6 ,(CR 5 =CR 6 )m -CR 7 =CR 8 R 9 . (C = C) ■ 
R 5 ,(C = C) n -(CR 5 =CR 6 ) B *R 7 £:^U R 5 ,R 6 ,R 7 ,R 8 , 
R 9 «, H.OR 10 ,(CHR 10 ) B OR 11 , CHO , CH (OR 10 ) 2 , COR 10 ,C00 
R 10 ,0C0R 10 .CONR^R 11 JO2 .CN./Nny^ X**^ PO 
(OR 10 )2.NR 10 R n ,Y>l>*)Vm. T;Wr~;im, TVMfx 

«r?SU R 8 R 7JTR 9 tt Xte -C00-C (R 10 ) 2 -0C0£:^ L ; R 10 ,R 

U /HXtt^f n7 1) ;n,n' ttO, 1.2.3 T 
m.m'fcfcO. 1.2.3.4, 5.6 #f8W«\ 

[¥^iiE5] 
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IffijEttMmmZl WMW [0 12 6] 

miEMmms^ oiz6 mi n 

CMiErt^] - - - 





Mm. (mg/kg) 


JJPftlS (96) 




1 0 


2 0 




5 0 


3 0 


■ 


* 1 0 0 


(6 7) 




* 2 0 0 


(7 3) 




1 0 


2 4 




* 5 0 


(6 1) 




* 1 0 0 


(8 1) 




* 2 0 0 


(9 5) 




1 0 


2 0 




5 0 


1 4 




1 0 0 


1 0 




2 0 0 


1 8 




1 .0 


10,.. 




* ... 5 0 


. ( 4 5 ). 




* I 0 0 


(7 4) 




5 0 


8 




10 0 


3 0 




* 2 0 0 


3 5 




1 0 


1 0 




5 0 


1 1 




1 0 0 


1 9 .... 




2 0 0 


5 0 




5 0 0 


3 6 



(59) 



«WB¥7 -2 6 6 5 



(51)Int.Cl. 6 

C 0 7 D 333/12 
333/16 
333/18 
333/20 
333/22 
333/24 
333/28 
333/38 
333/40 
333/54 
333/76 
339/08. 
409/06 



493/10 



WE* F I 



3 0 3 
3 0 7 
3 0 9 



(72)«W# H .« M 

&?§&3fc*5»K^®H-Eg^7X^ (# 



